Copyright © 1972 
Heath Company 
AI rights reserve! 


“ze $2.00 
§95-1673-02 


HEATH COMPANY PHONE DIRECTORY 


The following telephone numbers are direct lines to the departments listed: 


Kit orders and delivery information .......... fenton eee : .» (616) 982-3411 


Credit 
Replacement Parts .. 
Technical Assistance: 

RA, Audio, and Electronic Organs ... 


(616) 982-3561 
(616) 982-3571 


«+++ (616) 982-3310 


Amateur Radio ......... ‘ +++ (616) 982-3296 


Television oo... eee cec cece eeeceseeeneees , 
Automotive, Marine, Appliances, 


eenes (616) 982-3307 


Security, General Producis ....,.. eed eet eeae +++. (646) 982-3496 


YOUR HEATHKIT 90-DAY FULL WARRANTY 


During your first ninety (90) days of ownership, Heath Company will replace or repair free of charge — as soon as practical — 
any parts which ere defective, either in materials or workmanship. You can obtain parts directly from Heath Company by 
wiiting us or telephoning us at (616) 982-3571. And we'll pay shipping charges to get those parts to you — anywhere in the 
world. 


We warrant that, during the first ninety (90) days of ownership, our predicts, when correctly assembled, calibrated, adjusted, 
and used in accordance with our printed instructions, will meet published specifications, 


If a defective part or error in design has caused your Heathkit product to malfunction during the warranty period, through no 
fault of yours, we will service it free upon delivery at your expense to the Heath factory, Benton Harbor, Michigen, or to any 
Heathkit Electronic Center (units of Schlumberger Products Corporation), or through any of our authorized overseas dis- 
tributors. 


You will receive frea consultation on any problem you might encounter in the assembly or use of your Heathkit product. Just 
drop us a line or give us a call. Sorry, we cannot accept collect calls. 


Our warranty, both express and implied, does not cover damage caused by use of corrosive solder, defective tools, incorrect 
assembly, misuse, fire, customer-made modifications, flood or acts of God, nor does it include re-imbursement for customer 
assembly or set-up time. The warranty covers only Heath products and is not extended to non-Heath allied equipment or 
components used in conjunction with our products or uses of our products for purposes other than as advertised. 


And if you ere dissatisfied with our service — warranty or otherwise — or our products, write directly to our Director of 


Customer Services, Heath Company, Benton Harbor, Michigan, 49022. Telephone (616) 982-3524. He'll make certain your 
probleme receive immediate, personal attention. 


HEATH COMPANY 
BENTON HARBOR, MI. 49022 


Prices and specifications subject to change without notice. 


ct = 


ob dbaHE 


HOUOCIOOSECOADAEDOEBOESSAAGD 


33> 


Assembly 

and 

Operation 

of the 
Sas 


DIGITAL FM STEREO TUNER 
MODEL Au-1510A 


HEATH COMPANY 
BENTON HARBOR, MICHIGAN 49022 


TABLE OF CONTENTS 


INTRODUCTION ........, cr 5 
UNPACKING ©. ee ee ee 7 
ASSEMBLY INFORMATION 2.0... ee ee eee ee ee 9 


POWER SUPPLY CIRCUIT BOARD 


PartsList 2. ee ee vane e Tt 
Step-by-Step Assembly 2... 0.0. 0c ee ee bee ee ee ee 13 
PROGRAMMER CIRCUIT BOARD 

PartsList . ee ee ee ee ee ee ee BM 
Step-by-Step Assembly 2 0... ee re rn 22 


PRELOAD DECODER CIRCUIT BOARD 


Parts List ©... 1 ee ee Cee ee 27 

Step-by-Step Assembly 2.2... ....,080004 . rn 28 

GENERATOR-DIVIDER-OSCILLATOR CIRCUIT BOARD 

Parts List 2. ee ee 31 

Step-by-Step Assembly 2... ee ea 32 

TUNER/PHASE-LOCK-LOOP CIRCUIT BOARD 

Parts List 2... ee ee we. 36 

Step-by-Step Assembly .......40. we ee Lee ee 36 

1-F CIRCUIT BOARD 

PartsList . .. ee Se 45 

Step-by-Step Assembly 2.0... ..04 . eee ee ee ee . 46 

PLL MULTIPLEX CIRCUIT BOARD 

Parts ist 2. we ee es 55 

Step-by-Step Assembly 2 0. ee ee ns 56° 

READOUT CIRCUIT BOARD 

Parts List 2. ee bone ee wae rs 3%) 

Step-by-Step Assembly 6 6 ee 64 

KEYBOARD CIRCUIT BOARD 

PartsList 2... ee rs 67 

Step-by-Step Assembly . 2... .0.0. 00000 ec ence . . . 68 

MASTER CIRCUIT BOARD 

Parts List 2... 20, we eh ee eee 73 

Step-by-Step Assernbly . . 04. ve ee see eee . . 74 

CIRCUIT BOARD CHECKOUT ........0,4, Fe =: 

CHASSIS : 

Parts List . 0 te es see te te 89 

Step-by-Step Assembly 2. 0 ek he 90 
Alternate Line Voltage Wiring 6 ww ee 94 
Chassis Wiring and’ Assembly . 0... ee ee tk te 95 


HBATIEICIT® 


FRONT PANEL 


Parts List 2... ee rr 99 
Step-by-Step Assembly 

FrontSubpaneh 2.) ee ee 101 

FrontPanel 2 ee ee ee 106 

Front Panel Wiring a Aan 108 
TESTS AND ADJUSTMENTS 
Tests ee ee eee tee ewe so . 123 
Adjustments 2... ....,.004 Be ee 134 
FINALASSEMBLY 2... ee ee ee ee 137 
INSTALLATION 
Accessory Cabinet Installation . 2... 2... , wee eee tee eee 143 
Systems Connections ... 2... eee See ee eee ea 144 
OPERATION 
TuningModes 2... . 2... 2.0.0.0 000- ‘ Pe eee 147 
Control Functions . 2... ....04 : Cr 152 
MULTIPATHSIGNALS .,......,. Ce ee 155 
Minimizing Multipath Reception ........, bee . ‘ 156 
INCASE OF DIFFICULTY ©... ee ee eee 169 
Visual Checks. ee eee ee 160 
Troubleshooting Chart ........, Cee ee 160 
Bench Testing ©... ......0, Cr 164 
Checking Components ..........004 Se ee ee sees . 165 
TestCharts ........ Se ee tee ee ee 169 
Alignment with Instruments .. 2... .,.. See eee 188 
Factory Repair Service .......,..., Cr 191 
Replacement Parts and Price Information... .,........000., 192 
SPECIFICATIONS ©... et ns 193 
CIRCUIT DESCRIPTION ......., cc 195 
Inputs 2... ran Ce ee ee et 196 
Data Multiplexer... 1. ee ee Soe ee ee 199 
Programmer 2 6 6 ep ke a 200 
Readout Circuit Board 2 1. ee te ee 203 
Preload Decoder Circuit Board .........04, See ee eee 204 
Generator-Divider-Oscillator Circuit Board . 2... Foe ee eee » 6205 
Tuner-PLi Circuit Board ....., bees rr 206 
\-F Amplifier Circuit Board ,......, rr be eee een 208 
Multiplex Circuit Board © 6 a 210 
Power Supply Circuit Board .... rr . 212 
CIRCUIT BOARD X-RAY VIEWS 2... ee eee, 215 
CHASSIS PHOTOGRAPHS «6... ee ee 224 
SCHEMATIC. . (fold-out from page) ww 227 
WARRANTY 2... eee ee Inside front cover 
CUSTOMER SERVICE . re inside rear cover 


HRATE BRITO 


i 
% 
cf 
fi 


Page 4 


INTRODUCTION 


The Heathkit Model AJ-1510A Digital FM Stereo Tuner has 
put the “computer revolution” into your tuner. Unlike 
conventional tuners, it has no tuning dial and no mechanical 
tuning capacitor. In fact, there are no moving components at 
all, Instead, the desired stations are selected directly on a 
computer-type, pushbutton keyboard, or are tuned in 
semiautomatically as described below. The frequency of 
each station you select is indicated numerically on soft, 
green lights on the front panel. 


Three tuning modes are provided: Keyboard, Sweep, and 
Preprogram. 


© In the Keyboard mode, you receive a station by 


selecting its frequency on the pushbutton keyboard; 
and by pressing the Reset button you can clear one 
station so you can select another one. 


© In the Sweep mode, the Tuner sweeps across the fm 
band from 107.9 MHz to 88.1 MHz, with the 
frequency countdown displayed numerically on the 
front panel. The Tuner will stop at and automatically 
lock in on any fm station that has more than the 
minimum-signal-strengthtevel that you set with the 
AGC Squelch control. Pressing the Bypass button will 
cause the Tuner to move on to the next station. 


® The Preprogram mode uses plug-in, “Channel 
Selector” cards which, when preprogrammed, give you 
instant pushbutton selection of three fm stations. 
Three Channel Selector cards can be plugged into the 
Tuner at any one time. Ten blank cards are provided 
that you can preprogram to your favorite fm stations, 


The front panel “Signal meter can be used to indicate the 
relative strength of a received signal, or to reduce the effects 
of multipath reception. It can also be used, by means of the 
Meter switch on the master circuit board, as a built-in test 
meter. This test meter function is used in the “Tests and 
Adjustments” section to make sure your Tuner is working 
correctly before you put it in operation. The test meter 
function can also be used as a servicing aid in case a trouble 
develops tater. 


A preassembled varactor fm tuning unit provides high 
sensitivity, jow cross modulation, and no overload on strong 
signals. Exceptional frequency stability is maintained, as 
well as a frequency accuracy of better than +.005%. An 
inductorless digital frequency discriminator of the pulse 
counting (averaging) type follows two fixed-tuned five-pole 
LC i-f filters. This eliminates all i-f and discriminator 
adjustments while achieving distortion levels of 0.1%. AGC 
Squelch and Noise Squelch controls keep the Tuner from 
“locking in" on any station with a noise level above the level 
you prefer for easy listening. 


Extremely stable tuner voltages are regulated in the built-in 
power supply. An unswitched, 350-watt auxiliary power 
outlet is mounted on the rear panel, as wel! as two “Scope 
Output” connectors that can be used with oscilloscope 
tuning indicators. And on the front panel, the black lighting 
adds a final touch of distinction. This unsurpassed Digital 
FM Stereo Tuner is sure to impress both you and all who see 
it as an outstanding example of excellent engineering, 
impressive styling, and dynamic performance. 


Refer to the “Kit Builders Guide” for complete information 
on unpacking, parts identification, tools, wiring, soldering, 
and step-by-step assembly procedures, 


Federal Communications Commission requirements prescribe maximum RF radiation from 
receivers operating above 30 MHz. This tuner will meet these requirements when constructed in 
strict accordance with the instructions in this Manual, using only components and materials 


supplied with the kit or the exact equivalent thereof. You will be instructed to sign and affix a 
label to the tuner certifying that you have constructed this tuner in accordance with the above 
mentioned instructions. In order to meet legal requirements, be certain to follow the instructions 
exactly as they are stated in this Manual. 
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UNPACKING 


Your Digital Tuner kit is packed in a large shipping carton, Each assembly section of the Manual contains a Parts List| 


which contains smaller cartons, packages, and foose parts. 
Some of the smaller cartons and packages have the numbers 
1 through 12 stamped on them. After these numbered 
cartons and packages have been removed from the large 
carton, the remaining parts will be considered to be package 
#13, This “final pack” (#13) consists of items too farge to 
fit into the small cartons and packages, and those items used 
in a number of assembly sections, such as metal parts. 


Parts for packs 1 through 8 are in compartments in the 
carton stamped “PKS #1-8.” Parts for packs 9, 10, and 12 
are in compartments in the carton stamped “PKS #9-10 & 
12." As soon as you open each carton, you will see a “Pack 
Index Sheet.” This sheet shows which compartment 
contains the- parts for each pack, Pack 11 is a separate 
package and does not have a “Pack Index Sheet.” 


HRATEEIT® 


and Step-by-Step instructions. At the beginning of each 
Parts List, you will be instructed which numbered carton or 
package to open. You will also be directed to remove any 
parts from package #13 that are required to complete that 
assembly section, Disregard any numbers that are not on the 
Parts List when more than one number is on any package or 
part in this kit. 


«‘NOTE: To avoid intermixing parts, do not open any of the 
packages until instructed to do so at the beginning of a parts 
list. Any part that is packaged in an individual envelope with 
a part number on it should be placed back in the envelope, 
after it is identified, until it is called for in a step. 


rene 


ASSEMBLY INFORMATION 


Before you start to assemble this Kit, be sure to read the 
“KKit Builders Guide" for complete information on wiring 
and soldering, and step-by-step assembly procedures, 


Components will be installed on the circuit boards in the 
circuit board pictorials. Position all parts as shown. Follow 
the instructions catefully and read the entire step before 
performing each operation. 


Use 1/2 watt resistors unless directed otherwise in a step. All 
resistors will be called out by their resistance value (in 2, or 
kQ). The color code will also be given for color-coded 
resistors, Capacitors will be called out by their type and 
capacitance value (in pF, or uF), 


Due to the small foil area around the circuit board holes and 
the small areas between foils, it will be necessary to use the 
utmost care to prevent sotder bridges between adjacent foil 
areas, Use only a minimum amount of solder and do not 
heat components excessively with the soldering iron. Use no 
larger than a 40-watt soldering iron with a small tip. Allow it 


to reach operating temperature, and then apply it only long. 


enough to make a good solder connection. 


HHATIHEIT® 


LARGE 
BARE WIRE 


Figure A 


If a small wattage, smali-tip soldering iron is not available, 
proceed as follows: Be sure your soldering iron is cool, Wrap 
the large bare wire (supplied) tightly around the soldering 
iron tip as shown in Figure A. Allow approximately 1/4’ of 
wire to extend beyond the end of the soldering iron. Cut the 
wire end to a chisel shape as shown. Occasionally apply 
solder to the turns of large bare wire to achieve a good heat 
transfer, 
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NOTE: DIODES MAY BE SUPPLIED IN ANY OF THE FOLLOWING 
SHAPES. ALWAYS POSITION THE BANDED END AS SHOWN IN 


THE PICTORIAL WHERE IT 1S INSTALLED. 


NOTE: INSTALL TRANSISTORS BY LINING UP THE FLAT SIDE 

OR WIDE SPACE OF EACH TRANSISTOR WITH THE CORRESPOND - 
ING OUTLINE ON THE CIRCUIT BOARD. THEN INSERT THE TRAN- 
SISTOR LEADS INTO THEIR CIRCUIT BOARD HOLES. WHICH ARE 


NOTE: WHEN MOUNTING ELECTROLYTIC AND TANTALUM CAPAC- 
{TORS IN THE FOLLOWING STEPS, ALWAYS MATCH THE POSI- 
TIVE (+) END ON THE CAPACITOR WITH THE POSITIVE (4+) 
MARK ON THE CIRCUIT BOARD, 


INDICATED BY £, C, AND B, POSITION THE TRANSISTOR 1/4" 
ABOVE THE C{RCUIT BOARD. SOLDER EACH LEAD TO THE FOIL 
AND CUT OFF TRE EXCESS LEAD LENGTHS. 


BAND OR BANDS 


POSITIVE (+) 


> POSITIVE (+) 
MARK 


POSITIVE (+) 


FLAT OR 
WIDE SPACE 


POSITIVE (+) 
MARK 


DIODE MOUNTING DETAIL 


8 BEFORE YOU INSTALL EACH IC, LOOK AT THE DRAWING 


5 1F A SOLDER BRIDGE OCCURS, CLEAN THE SOLDERING IRON 
BELOW AND IDENTIFY THE PIN 1 END. 


TEP AND PLACE IT BETWEEN THE TWO POINTS THAT ARE 
BRIDGED UNTIL THE EXCESS SOLDER FLOWS DOWN THE TIP. 


] THE CIRCUIT BOARD YOU ARE ASSEMBLING MAY HAVE FOUR- 
TEEN AND/OR SIXTEEN LEAD IC'S, SEPARATE THE FOURTEEN 
LEAD {C'S FROM THE SIXTEEN LEAD 10'S, USE LONG-NOSE 


PLIERS TO STRASGHTEN ANY BENT IC LEAD. 
RAI CERCUIT CONNECTING SMALL 


DOT INDENTATION RIDGE 


be at Gt 


9 INSTALL THE INDICATED IC IN ITS CONNECTOR STRIPS, 
POSITION THE PIN 1 END OF THE IC OVER THE HALF DOT 
CALLED OUT IN THE STEP, 


BEFORE YOU INSTALL CONNECTORS IN THE FOLLOWING STEPS, 

BE SURE NONE OF THE CIRCUIT BOARD HOLES ARE FILLED SOLDERING LOE 

WITH SOLDER. IF NECESSARY, HEAT THE FOIL AND USE A TRON | fF cOrpeR 

LENGTH OF BARE WIRE (OR A COMPONENT LEAD) TO CLEAR THE BRIDGE 

HOLE. ASSEMBLE THE TWO TOOL PLATES TOGETHER AS SHOWN. USE 
A 6-32 x 3/8" SCREW, TWO #6 LOCKWASHERS, AND A 6-32 
NUT. 


POSITION A STRIP OF SEVEN'OR EIGHT CONNECTORS ALONG 
THE CIRCUIT BOARD IC HOLES AS SHOWN. BE SURE THE 
CONNECTING BAND IS TOWARD THE OUTSIDE. INSERT THE 
CONNECTOR STRIP INTO THE CIRCUIT BOARD.IC HOLES, 


CONNECTING 


a 
See 6-32 x 3/8" 


z 
CEG SCREW : 
CERCUIT 
Loc 
« OCATION a eeul 


SSSas USE THE ASSEMBLED TOOL PLATES TO REMOVE THE CONNECT- 

Kone ness 

CONNECTING DO NOT BEND THE CONNECTORS OR LET THEM GET OUT OF 
BAND LINE. : 


#6 LOCKWASHER 


]Q SHOULD IT EVER BECOME NECESSARY TO REMOVE AN IC 
FROM ITS CONNECTORS. USE THE 1C PULLER SUPPLIED 
WITH YOUR KIT, TO USE THE PULLER, INSERT ITS FOOT 

ToL BENEATH THE IC; THEN GENTLY ROCK THE TOOL BACK 

: AND FORTH 10 LIFT THE IC, 


BE SURE EACH STRIP OF CONNECTORS |S PERPENDICULAR TO 
THE CIRCUIT BOARD. THEN TURN THE CIRCUIT BOARD OVER 
AND SOLDER THE CONNECTORS TO THE FOIL. 

NOTE: IT 1S EAS!ER TO SOLDER THE CONNECTORS TO THE 
FOUL IF YOU USE A SMALL+TIP SOLDERING IRON. IF ONE 

IS NOT AVAILABLE, REFER TO THE ASSEMBLY INFORMATION 
ON PAGE 9. 


INTEGRATED CIRCUIT PREPARATION AND INSTALLATION DETAIL 


| POWER SUPPLY CIRCUIT BOARD 


KEY PART 
No, No, 


RESISTORS, 1/2-WATT 


Composition, 5% 


Al 


Al 


Ai 


Al 


Al 


Al 


Al 


Al 


Al 


Ai 
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1-95 


1-80 


1-81 


1-90 


1-57 


1-43 


1-113 


1-405 


1-58 


1-115 


PARTS LIST 


Refer to the “Pack index Sheet” and remove the pack 1 
parts from the carton stamped “PKS #1-8. Then check 
each part against the following Parts List. The key numbers 
correspond to the numbers on the “Power Supply Circuit 
Board Parts Pictorial’ (fold-out from Page 13). NOTE: Any 
part that is packaged in an individual envelope with a part 
number on it should be placed back in its envelope, after it 
is identified, -until it is called for in a step. 


DESCRIPTION PRICE | KEY PART PARTS 


Each No. No, Per Kit 
Film, 5% 
Al 4-53 1 

560 Q (green-blue-brown- 15 | Al 4-63 1 
gold) 
1200 &2 (brown-red-red- -15 |] Al 4-18 2 
gold) 
1500 2 (brown-greenred- .15 | Al 4-19 1 
gold) 
2000 22 (red-black-red- BP AL 4-26 1 
gold) 
2200 2 (red-red-red- 15 
gold) 
4700 Q (yellow-violet- 15 
red-gold) 
5600  (green-blue- 15 
red-gold) : 
10 kQ (brown-black-orange- -15 | Composition, 10% 
gold) Ai 149 1 
22 kQ (red-red-orange- BT AL 1.69 2 
gold) 
47 kQ. (yellow-violet- IBF Al 1-67 i 
orange-gold) 


DESCRIPTION PRICE 

Each 
270 & (red-violet-brown- 15 
gold) 
2700 22 (red-violet-red- 15 
gold) 
3300 2 (orange-orange-red-  .15 
gold) 
3900 Q (orange-white-red- 15 
gold) 
33 kQ (orange-orange- 15 
orange-gold) 
1000 2 {brown-black-red) 15 
18 kQ (brown-gray- 15 
orange) 
39 k® (orange-white- 215 
orange) 

11 
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KEY PART PARTS DESCRIPTION PRICE? KEY PART PARTS DESCRIPTION PRICE 
CAPACITORS HARDWARE 
Electrolytic E1 250-170 5 #6 x 1/4” sheet metal .05 
B1 25-257 2 10 uF vertical 40 screw 
82 25-116 1 50 pF vertical .75 J E2 250-89 4 6-32 x 3/8” screw 05 
B3 25-172 2 100 2 F tubular 1.20} E3 252-3 4 6-32 nut .05 
B30 25-121 1 500 uF, 50-voit, tubular 1.95 | E4 253-2 4 #6 fiber shoulder .05 
B3 25-173 1 500 F, 75-volt, tubular 2.55 washer — 
“B38 25-208 i . 1500 uF tubular 205755 254-1 4 #6 lockwasher . .05 
B3 25-230 1 2000 #F tubular 2.85 
Other Capacitors 
C1 21-108 1 180 pF dise .15{ MISCELLANEOUS 
Ct = 21-143 1 05 pF disc .30 
C2 27-60 1 .22 uF Mylar* AO] Fl 75-704 4 Transistor insulator 18 
C3 «25-180 1 2.2 #F tantalum 1.60 (packaged between two pieces 
“Registered Trademark, DuPont Corporation of cardboard) 
F2 215-59 1 Smail heat sink 55 
DIODES-TRANSISTORS ; F3 204-1268 2 Large heat sink -60 
F4 352-13 1 Silicone grease pod 25 
D1 56-26 1 1N191 diode (brown- 40 490-5 1 Nut starter .15 
white-brown) 
Di 56-47 1 MZ1000-23 zener diode 1.65 : Solder (Additional 6‘ rolls 
Di 56-74 1 MZ2362 diode 71.00. of solder, #331-3, can be 
D1 57-27 4 1N2071 diode 75 ordered for 40 cents each.) 


NOTE: Transistors are marked for identification in one of PARTS FROM PACK #13 (Final Pack) 
the following four ways, : 


85-1643-1 1 Power supply circuit 5.85 


1 Part number. : board 
2. Type number. : 597-260 1 Parts Order Form 
3. Part number and type number. 597-308 1 Kit Buiiders Guide 
4 Part number with a type number other than the 1 Manual (See front cover 2.00 
one listed. for part number.) 
D2 417-110 1 $2090 transistor 75 
D3 417-118 7 _ 2N3393 transistor 50} NOTE: See Page 192 for ‘Replacement Parts and Price 


D4 417-175 4 2N5294 transistor 1.45 | Information.” 
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(— se eres 
STEP-BY-STEP ASSEMBLY 


IDENTIFICATION 
DRAWING 


( ) Position the power supply circuit board as shown in 
the identification drawing. Then complete each step 
on the Pictorials. 


PART 
NUMBER 


The steps performed in this Pictorial are in 
this area of the circuit board. 


NOTE: When. installing diodes, note the 
position of the banded end. See the 
| “Diode Mounting” Detail (fold-out from 

Page 10}. i 


CONTINUE 


[eit eeeione 
[mon von 
[ili 20 pionsoneta 
: 
[[rmawewseacen 
[reams 


)} 2200 2, 5% {red-red-red-gald). 


| } 1200 2, 5% (brown-red-red-gold), 


B¢ ) Solder all leads to the foil and cut 
off the excess lead lengths, 


$7 1N2071 diode (#57-27} at D103: 


12071 diode (#57-27) at D104. 


4 MZ2362 diode (#56-74} at D105. 


MZ1000-23 diode (#56-47} at 
* 2D101, 


Z 1500 ©, 5% {brown-green-red-gold}, 


) 4700 Q, 5% (yellow-violet-red-gold). 


} 33 k&, 5%, film (orange-orange- 
orange-gold), 
Ga 
MFETY WARNING: Avoid eye injury 
en you clip off excess leads. We suggest 
pt you wear glasses, or at least clip the 
ads so the ends will not fly toward your 
BS, 
I 
) Solder al! leads to the foil and cut ; 
off the excess lead lengths, 


PICTORIAL 1-7 


POWER SUPPLY CIRCUIT BOARD 


PARTS PICTORIAL 


> 
» 


» 


aL 


om 
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( } [1N191 diode (#56-26, 
white-brown] at D106. 


off the excess lead iengths. 


2700 2, 5%, film {red-violet-red- 
: gold). 
a 5600 Q, 5% {green-blue-red-gold). 
«| 22 kQ, 5% {red-red-orange-gold). 


(J) Solder all leads to the foil and cut 


HMATHIEIT 


IDENTIFICATION 
DRAWING 


The steps performed in this Pictorial are in. 
this area of the circuit board. 


CONTINUE 


) 22 kQ, 5% (red-red-orange-gold), 


) 660 £2, 5% (green-blue-brown-gold}. 


} 3300 2, 5%, film (orange-orange- 
red-goid}, 


} 270 2, 5%, film (red-violet-brown- 
gold), 


} 47 kQ, 5% (yeliow-violet-orange- 
gold), 


} 3300 2, 5%, film (orange-orange- 
red-gold), 


{| 
i 


} 3900 2, 5%, film (orange-white-red-| 
gold), 


} 18 kQ (brown-gray-orange). 


& } 10 k8, 5% {brown-black-orange- 
gold}. 


{ )} Solder all leads to the foil and cut 
off the excess lead lengths. 


PICTORIAL 1-2 


P; 
GagurarHKir age 15 


START 


NOTE: When installing transistors, see the 
“Transistor Mounting” Detail (fold-out 
from Page 10), 


{ @ 2N3393 transistor (#417-118} at 
Q113, 


} 2N3393 transistor (#417-118) at 
Q112, 


2N3393 transistor (417-118) at 
Q1i1. 


} 2N3393 transistor (#417-118) at 
Q102, 

T]) 2N3393 transistor (4417-118) at 
0103, 


: $2090 transistor () s2090 transistor (#417110) at | 


105, 


2N3393 transistor (#417-118) at 
| 106 


Q107, 


: Be sure alt leads are soldered and all 
. excess lead lengths are cut off. 


H 2N3393 transistor (4417-118) at 


PICTORIAL 1-3 
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PICTORIAL 1-4 


a marsrrit 


START 
> 


NOTE: When installing electrolytic and 
| tantalum capacitors, note the position of 
the positive (+) lead. See the “Electrolytic 
f Capazitor Mounting” Detail (fold-out 
from}Page 10). 


( } | 600 pF, 75 volt tubular electrolytic 
(#25-173). 


.22 pF Mylar, NOTE: Some Mylar 
capacitors have a clear coating on 
their leads, Scrape off this coating to 
insure a good solder connection. 


ee 


10 uF vertical electrolytic, 


( 
«| 2000 uF tubular electrolytic. 
| 10 pF vertical electrolytic, 


1500 pF tubular electrolytic. Bend 
the positive lead straight down as 
shown, 


L(t 7 Solder all leads to the foil and cut 
off the excess lead lengths. 


a :2.2 uF tantalum electrolytic. 
«| 100 uF tubular electrolytic. 
ee 


.05 uF disc. 


REMOVE 


NSULATION 


ON LEADS Vx 
( } 100 pF tubular electrolytic, 


po a ) 50 uF vertical electrolytic. 
500 1) 800 nF, BO volt tubular electrolytic. 50 volt tubutar electrolytic. 


} Solder ail rT) Solder all leads to the foil and cut | to the foil and cut 
off the excess jead lengths. 


Gagimaracir 


IDENTIFICATION 


S T A RT > DRAWING 


} Mount a  2N5294 transistor 
{#417-175) on the small heat sink as 
follows: 


{ 


1, Prethread the indicated hole in 

the smal! heat sink with a #6 
x 1/4" sheet metal screw. 
Then remove the screw. 


The steps performed in this Pictorial are in 
this area of the circuit board, 


PRETHREAD 
HOLE 


#o x i/a" 
SHEET METAL 
SCREW 
2. Completely cover both sides 
of a plastic insulator with 
silicone grease, Use 1/8 pod of 
silicone grease per side, 


Position the plastic insulator 
on the indicated side of the 
small heat sink. 


NOTE: Use the nut starter ta pick 
up and start 6-32 and 4-40 nuts on 
screws. 


4, Center the transistor on the 
Plastic insulator, Then secure 
the transistor to the heat sink 
with a 6-32 x 3/8” screw, a #6 
fiber shoulder washer, a #6 
lockwasher, and 2 6-32 nut. Be 
sure the shoulder portion of 
the shoulder washer is in the 


hole in the heat sink. 


6-32 NUT 
#6 LOCKWASHER 


5 SMALL 
ON HEAT SINK 
G 
GE PLASTIC 
rf INSULATOR 
#6 FIBER a Y¥ 
SHOULDER a 


WASHER 


SIELLCONE 
GREASE 
ON BOTH SIDES itt 


6-32 x 3/8" 
SCREW 


TRANSISTOR 


PICTORIAL 1-5 


(} 


CONTINUE <*> 


{ ] Mount the heat sink assembly at 


a 
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Q101 with a #6 x 1/4” sheet metal 
screw. Position the E, C, and B leads 
of the transistor into the corre- 
sponding E, C, and B marked holes 
in the circuit board, Bend the C 
(center) lead as required to fit into 
its hole in the circuit board, Solder 
all three leads of the transistor to 
the foil. Cut off the excess lead 
lengths, 


| #6 x 1/4" 
(ay SHEET METAL 
Oo oscReW 


180. pF disc. Solder the leads to the 
folt and cut off the excess lead 
lengths. 


IDENTIFICATION 
DRAWING 


Mount two 2N5294 transistors 
(#417-175)] on a large heat sink as 
follows: 


( 


) 


Prethread the indicated holes 
in the large heat sink with a 
#6 x 1/4" sheet metal screw. 
Then remove the screw. 


The steps performed in this Pictorial are in 


this area of the circuit beard, C O N T | N U E 


ws 


{ ) Mount the large heat sink assembly 
at Q108 and Q109 with two #6 x 
1/4" sheet metal screws. Position 
the E, C, and 8B leads of each 
transistor into the corresponding E, 
C, and B marked holes of the circuit 


LARGE 


FLANGE Fox 1a" board, Bend the C (center} lead of 
SHEET METAL each transistor as required to fit into 
SCREW its circuit board hole. Solder all 


2. Completely cover both sides 
of two plastic insulators with 
silicone grease. Use 1/8 cup of 
silicone grease per side, 


leads to the foil and cut off excess 
jead lengths, 


Position the plastic insulators 
on the indicated side of the 
large heat sink. Note the 
Position of the large flange. 


Center a transistor on each 
plastic‘ insulator, Secure each 
transistor with a 6-32 x 3/8" 
screw, a #6 fiber shoulder 
washer, a #6 lockwasher, and 
@ 632 nut. Be sure the 
shoulder portion of — the. 
shoulder washers are in the 
holes in the heat sink, 


6-32 NUT 
#6 LOCKWASHER 
#6 FIBER LARGE #6 x 178 
SHOULDER HEAT SINK SHEET METAL 
SCREW 


PLASTIC 
qi NSULATOR 


FLANGE 
\ 


SILICONE 
GREASE 
ON BOTH SIDES 


6-32 x 3/8" 
SCREW 


TRANSISTOR 


PICTORIAL 1-6 


Mount a  2N5294 transistor 
(#417-175) at the indicated hole of 
a large heat sink as follows: 


Prethread the indicated holes 
in the large heat sink with a 
#6 x 1/4 sheet metal screw. 
Then remove the screw. 


1. 


LARGE 
FLANGE Ho x 1/4" 
SHEET METAL 
SCREW 
2. Completely cover both sides 


of a plastic insulator with sili- 
cone grease. Use 1/8 cup of 
silicone grease per side, 


Position the plastic insulator 
at the indicated location on 
the {large heat sink, Note the 
Bosition of the large fiange. 


Center the transistor on the 
plastic insulator, Secure it to} 
the heat sink with a 6-32 x 
3/8" screw, a #6 fiber 
shoulder washer, a #6 lock- 
washer, and a 6-32- nut. Be 
sure the shoulder portion of| 
the shoulder washer is in hole 
in the heat sink. 
6-32 NUT 


#6 LOCKWASHER 


#6 FIBER SHOULDER 
WASHER 


PLASTIC 
INSULATOR 


SILICONE 
GREASE 
ON BOTH SIDES 


TRANSISTOR 
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IDENTIFICATION 
DRAWING 


‘The steps performed in this Pictorial are in 
this area of the circuit board, 


CONTINUE 


{ 


) Mount the large heat sink assembly 
at 0104 with two #6 x 1/4" sheet 
metal screws, Position the B, C, and 
E leads of the transistor into the 
corresponding 8, C, and E marked 
holes of the circuit board. Bend the 
C (center} lead as required to fit into 
its hole in the circuit board. Solder 
all three leads to the fail and cut off 
the excess lead lengths, 


3 


co) 

3 #6x 1/4" 
& SHEET METAL 

SCREW 


NOTE: Be careful that the positive {+} 
lead of the 1500 uF tubular electrolytic ts 
hot touching the heat sink assembly. 


This completes the assembly of the circult 
board. Check al! connections to be sure 
they are soldered and that there are no 
solder bridges between foils. Set the 
circuit board aside temporarily. 


FINISH 


PICTORIAL 1-7 


PARTS PICTORIAL 


PROGRAMMER CIRCUIT BOARD 


KEY PART PARTS 
No, _ No. Per Kit 


RESISTORS, 1/2-WATT, 
5% 


At 1-111 | 1 
Al 1-147 1 
Al 1-157 2 
Al 1-95 6 
Al 1-79 1 
Al 1-57 1 
10% 
Al 1.9 5 
CAPACITORS 
Bl 21-95 6 
B2 25-200 4 
83 25-123 1 
.B4 25-54 2 


FIMATHEIT®S 


PARTS LIST 


Refer to the “Pack Index Sheet” and remove the pack 2 
parts from the carton stamped “PKS#1-8.” Then check each 
part against the folowing Parts List. The key numbers 
correspond to the numbers on the “Parts Pictorial.” 


DESCRIPTION 


150 & (brown-green- 15 

brown-gold) 

220 9 (red-red-brown- 15 

gold) 

470 Q {yellow-violet- “15 

brown-gold) 

560 Q (green-blue- 15 

brown-gold) 

820 Q (gray-red-brown- 18 

gold) 

2200 2 (red-red-red- 15 

gold) 

1000 2 (brawn-black- 15 

red) 

1 UF disc 25 

.68 F tantalum "75 

2 “F electrolytic 60 
.30 


10 uF electrolytic 


PRICET KEY PART 
Each | No, No. 


PARTS DESCRIPTION PRICE 
Per Kit : Each 
DIODE-TRANSISTOR-IC’s 
Ci =§6-26 7 1N191 diode (brown- 40 


white-brown} 


NOTE: Transistors and IC’s are marked for identification in 
one of the following four ways. 


1. Part number. 

2. Type number. (tn IC's this refers only to the 
numbers; the letters may be different.) 

3. Part number and type number, 

4, Part number with a type number other than the 


one listed, 
C2 417-118 2 2N3393 transistor 40 
C3 443-1 1 SN7400N IC (integrated  .70 
circuit) 

C3 443-45 1 SN7408N IC 1.00 
C3 443-46 2 SN7402N IC .85 
C3 443-57 1 MC3003P IC 95 
C3 443-60 1 MC4012P IC 4.65 
C3 «443-61 4 MC4016P IC 5.25 

21 
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KEY PART PARTS DESCRIPTION PRICE | KEY PART PARTS DESCRIPTION PRICE 


No, _No. Per Kit Each | No. No. Per Kit Each 

MISCELLANEOUS PARTS FROM PACK #13 (Final Pack) 

01 432-144 180 IC connector strip 01 340-1 1 Large bare wire (used 05 
{extra included) only for soldering iron tip) 

D2 432-168 2 6-pin plug 20 85-586-1 1. Programmer circuit board 10.85 

D3 250-89 1 6-32 x 3/8" screw 05 

D4 254-1 2 #6 lockwasher 05 

DS 252-3 1 6-32 nut 05 . 

DE = 205-141 -2 “Plate 215 NOTE: See Page 192 for ‘Replacement Parts and Price 

D7 490-111 1 IC puller «15 Information,’”* 


PARTS PICTORIAL (Cont’d.) 


STEP-BY-STEP ASSEMBLY 


( ) Position the programmer circuit board as shown in the 
identification drawing. Then complete each step on 
the Pictorials. 


Geng eee ATEIT 


The steps performed in this Pictorial are in 
the area of the circuit board, 


START 
a 


220 2, 5% (red-red-brown-gold}, 


IDENTIFICATION 
DRAWING 


() 


“4 1000 © {brown-black-red). 


NOTE: When you install diodes, note the 
position of the banded end, See the 
"Diode Mounting” Detail {foid-out from 
Page 10). 


(T IN191 diode (#56-26, 
white-brown) at D201. 


brown- 


} 1N191 diode (#56-26, brown- 


white-brown) at D204. 


1N191 diode (#56-26, 
white-brown) at 0202. 


brown- 


1N191 diode (#56-26, brown- 


white-brown) at D203. 


( ff 470 Q, 5% {yellow-violet-brown- : 
gold}. 


“114 560 &, 5% (green-blue-brown-gold), 


FOR GOOD SOLDERED 
CONNECTIONS, YOU MUST 
KEEP THE SOLDERING 
IRON TIP CLEAN... 


WIPE IT OFTEN WITH A 
DAMP SPONGE OR CLOTH. 


Several circuit board holes will not be 
used. These are special ‘plated through” 
(lined with foil) holes that are used only 
to connect @ foil on one side of the circuit 
board to the foil on the other side, When 
you solder component leads to the foil, be 
especially careful that solder does not flow 
into unused holes. 


Soider all leads to the foil and cut 
off the excess lead lengths. 


PICTORIAL 2-1 


} Solder all leads to the foil and cut 
off the excess lead lengths, . 


Page 23 


PART 
NUMBER 


CONTINUE 


INI9t diode (456-26, 
white-brown) at D207. 


brown: 


(X)} 1000 2 {brown-black-red). 


h 1N191 diode (#66-26, brown- 


” white-brown) at D206, 


( ¥ 470 Q, 5% (yeltow-violet-brown- 
gold), 


(4 | 1000 2 (brown-black-red). 


(XJ IN191 diode (#56-26, 
_ white-brown] at D205. 


brown: 


150 2, 5% 
gold). 


(brown-green-brown- 


(") 


) 1000 2 (brown-black-red}. - 
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NOTE: In the fallowing steps you will 
prepare and install the integrated circuits 
(IC's). Read and follow the instructions 
very closely to avaid improper installation, 


Cf Cut off twelve strips of seven !C! 
connectors and set them aside. 


CONNECTOR STRIP 


2N3393 transistor (4417-118) at 
201, NOTE: When you install tran- 
sistors, see the ‘‘Transistor Mount- 
ing’? Detal! {fold-out from Page 10), 


( }} MC4016P IC (#443-61] at 1204. 


Lh MC4016P IC (#443-61} at 10203, 


u } MC4016P IC (#443-61) at 1C202, 


: " = 
NOTE: Refer to “IC Preparation and } nen transistor (417-118) at 
| Installation " Detall (fold-out from Page : “ - 


10}, for information on installing IC's, 


a MC4012P IC (#443-60) at 1C201. 
PC] sw7a0en tc (#443-45) at 1208. 


. | SN7402N IC (#443-46} at I€206. _ 


( SN7402N IC (#443-46}) at 1C209, 


ch MC3003P IC (#443-57} at 10207. 


{ p SN7400N IC (#443-1] at 10210, 


PICTORIAL 2-2 
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34 es 
START  ~# 
{ «1 BF isc. 


REMOVE 
INSULATION 


ON LEADS YA 


NOTE: When you instal) tantalum and 
electrolytic capacitors, note the position 
of the positive {+] lead. See the “Capacitor 
Mounting” Detail {fold-out from Page 10). 


4 4 .68 BF tantalum, 
ee 


(A .68 uF tantalum. 


( A .68 LF tantalum, 
( A 68 WF tantalum. 
{ h 2 wF electrolytic. 


{ 10 BF electrolytic, 
(A 1 BF disc, 


} Solder all jeads to the foil and cut 
off the excess lead lengths. 


PRINTED 
$1 DE 


( ) Spin plug. Solder all six pins to the 
foil. 
PICTORIAL 2-3 


This completes the assembly of the circuit . 
board, Check all connections to be sure 
J they are soldered and that no solder 
bridges exist between foils. Set the circuit 
board aside temporarily. 


FINISH 


: 
PARTS PICTORIAL 


> a 709", ic 
| aaah 


PRELOAD DECODER CIRCUIT BOARD 


PARTS LIST 


Refer ‘to the “Pack Index Sheet and remove the pack 3 
parts from the carton stamped “PKS #1-8." Then check 
each part against the following Parts List. The key numbers 
correspond to the numbers on the “Preload Decoder Circuit 


Board Parts Pictorial.” 


"KEY PART 


PARTS DESCRIPTION PRICE 
=No. _No. Per Kit Each 


! TRANSISTOR-IC’s 


NOTE: Transistors and IC's are marked for identification in 
one of the following four ways. 


1. Part number, 
Type number. (In IC’s this refers only to the 
numbers; the letters may be different.) 
3. Part number and type number, 
Part number with a type number other than the 
one listed. 


serbia, 


1 2N3393 transistor 40 
3 SN7400N IC 70 
2 $N7410N IC 70 
2 SN7404N IC 75 


HBATEZEITS 


KEY PART PARTS DESCRIPTION 

No. No, Per Kit 

Transistor-IC’s (cont’d.) 

A2 443-45 1 SN7408N IC 

A2 443-698 2 TTL7486 IC 
MISCELLANEOUS 

Bi 19 2 1000 © resistor (brown- 


black-red) 
!C connector strip 
(extra included) 


B2 432-144 154 


PART FROM PACK #13 (Final Pack) 


” 85-587-1 1 Preload decoder circuit 


board 


PRICE 
Each 


1,00 
1,60 


15 


01 


10.45 


NOTE: See Page 192 for “Replacement Parts and Price 


Information.” 


27 
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START 

> 4 
[eT ree wee 
rer or ceca no 
[7 amoa ie ae wie 
pC eero c acm 
FH somone esa wie 


g SN7400N IC (#443-1) at 10302, 


Jhis completes the assembly of the circuit 
board, Check all connections to be sure 


hey are soldered and that no solder 
‘pridges exist between foils. Set the circuit 
board aside temporarily. 


FINISH 


PICTORIAL 3-2 
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| 
| a annie 
alll ARP 


eee — re? 


GENERATOR-DIVIDER- 
OSCILLATOR CIRCUIT BOARD 


PARTS LIST - 


Refer to the “Pack Index Sheet” and remove the pack 4 
parts from the carton stamped “PKS#1-8."" Then check each 
Part against the following Parts List. The key numbers 
correspond to the numbers on the “Parts Pictorial.”’ 


KEY PART PARTS DESCRIPTION 
No, _ No. Per Kit 


RESISTORS, 1/2-WATT 


5% 

Ai 1-143 1 2.7 2 (red-violet- 
gold-gold) 

Al. 1-157 1 470 Q (yellow-violet- 
. brown-gold) 

At 1-95 2 560 Q (green-blue- 
brown-gold} 

Ai 1-158 1 2700 Q (red-violet- 
red-gold) 

10% 

Al 1-129 1 4,7 Q (yellow-violet- 
gold) 

Al 1-42 1 270 2 (red-violet- 
brown} 

Ai 19 2 1000 2 (brown-black- 
red) 

CAPACITORS 

Bt 20-100 1 30 pF mica 

B2 21-108 3 180 pF disc 

B2 21-95 1 1 UF disc 

B3 25-221 1 2.2 uF tantalum 

B4 25-210 1 .22 pF tantalum 

BS 25-116 4 50 pF vertical 
electrolytic 

BE 25-99 1 150 uF tubular 
electrolytic 


HRATHEIT® 


PRICE] KEY PART 
Each No. _ No, 


CRYSTAL-IC’s 


C1 


404-43 


PARTS DESCRIPTION PRICE 
Per Kit Each 
1 100 kHz crystal 6.75 


NOTE: IC's are marked for identification in one of the 
following four ways. 


1. Part number, 

2. Type number. (In IC's this refers only to the 
numbers; the letters may be different.) 

3. Part number and type number, 

4, Part number with a type number other than the 
one listed. 

C2 443-16 1 SN7476N 1.35 
443-1 2 SN7400N .70 
443-65 1 SN7427 1.20 
443-66 3 SN74192 5.00 
443-68 1 SN74H10N 90 

MISCELLANEOUS 

.D1 = 432-144 142 IC connector strip 01 

(extra included} 
340-2 1 Bare wire 05 /ft 

PART FROM PACK #13 (final Pack) 

85-588-1 1 Generator-divider- 10.20 


oscillator circuit board 


NOTE: See Page 192 for “Replacement Parts and Price 
Information,” 31 
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Ga gssmarisnit 


STEP-BY-STEP ASSEMBLY 


( } Position the generator-divider-oscillator circuit board 
as shawn in Pictorial 4-1. Then complete each step on 


START 
ey 


(7) 2700 2, 5% (red-violet-red-gold). 


(4) 560 2, 5% (green-blue-brown-gold). j 


(J) 1000 © (brown-black-red). 


( ¥, 1000 2 (brown-black-red). 


(¥) 270 2 (red-violet-brown). 


660 Q, 5% (green-blue-brown-gold). 


rl } 2.7.2, 8% (red-violet-goid-gold}. 


Several circuit board holes will not be 
used. These are special “plated through’ 
(lined with foil) holes that are used only 
to connect a foil on one side of the circuit 
ra to the foit on the other side. When 


you/ solder component leads to the foil, be 
especially careful that solder does not flow 
into unused holes, 


) Solder all leads to the foil and cut 


off the excess jead lengths, 


PICTORIAL 4-1 


HEATHEIT Page 33 
nec 


4 ( ) Cut off eight strips of seven tC 
connectors and set them aside, 
NOTE: Refer to “iC Preparation and 


installation ” Detail (fold-out from Page 
10}, for information on installing IC's, 


fa 
( } SN7400N IC (#443-1) at 10408, 
| (1 8N7427 IC (#443-65) at 10406. 


=|) SN74H1ON IC (4443-68) at 1c407, 


3 cl eee | 
SC) SN74192 IC (#443-66) at 10403, 
————— 


"AC ) SN747BN IC (#443-16) at 10409. 


{ } 8N74192 IC (#44366) at 10405, 


: 


eS 


pon 


comes 


PICTORIAL 4-2 


oho mEa Ra tyhget ere cnn 


START HE 


( ) Bend and solder a 3/4” length of 
bare wire to each pin of the 100 kHz 
crystal (#404-43), 


(|) Crystal with 1-3/4" bare wire, 
Solder the ends of the bare wires to 
the foi! and cut off the excess lead 
lengths, Then solder the bare wire to 
the metal case of the crystal only at 
the indicated tocation. This assures a 
good electrical ground. 

BARE WIRE 


180 pF disc, 


REMOVE 
INSULATION 


ON LEADS A 


( | } 180 pF disc, . 


(\4 180 pF disc, 


NOTE: When you instail electrolytic 
capacitors, note the position of the 
positive (+} lead. See the “Capacitor 
Mounting" Detail (foid-out from Page 


(“}, 50 pF electrolytic, 


), 50 uF electrolytic. 


{ +1 WF disc. 


50 yF electrolytic, 


| 


( 150 uF electrolytic, 


50 pF electrolytic. 


PICTORIAL 4-3 


oO “u% % 1 UNCHES) 2 


3 4 

1je 978 | 8/8 7/8 
pee betty ++ pt 
” 4 6 8 10 an) 


CONTINUE 


( 4 .22 MF tantalum, 
Z 


2.2 uF tantalum, 


Solder ali teads to the foil and cut 
off the excess lead lengths. 


() 


This completes the assembly of the circuit 
board, Check ali connections to be sure 
they ‘are soldered and that no solder 
bridges exist between foils. Set the circuit 
board aside temporarily, 


FINISH 


TUNER/PHASE-LOCK-LOOP 
CIRCUIT BOARD 


PARTS LIST 


Refer to the “Pack Index Sheet’ and remove the pack 5 
parts from the carton stamped “PKS #1-8.” Then check 
each part against the following Parts List. The key numbers 
correspond to the numbers on the ‘Tuner/Phase-Lock-Loop 
Circuit Board Parts Pictorial” (fold-out from Page 37). 


KEY PART PARTS 
No. _No. Per Kit 


RESISTORS, 1/2-WATT, 


5% 

Al 1-147 2 
Al 1-157 2 
Al 1-79 1 
Al 1-81 ° 1 
Al 1-144 . 1 
Ai 1-57 1 
Al 1-122 1 
Al 1-43 2 
Al 1-113 1 
Al 1-133 1 
At 1-124 1 
10% 

Al 1.42 1 


HIRATEEIT? 


DESCRIPTION PRICE] KEY PART PARTS DESCRIPTIGN PRICE 
Each J No. No. Per Kit Each 
10% (cont’d,) 
Al 1-9 4 1000 Q (brown-black- 15 
red} 
220 Q (red-red-brown- 15 PAT 1-69 1 18 kQ (brown-gray- 18° 
gold) orange) 
470 Q lyellow-violet- 15 | CAPACITORS 
brown-gold) 
820 © (gray-red- 18 tei atzg 1-420 pF disc 15 
brown-gold) B1 21-46 4 .005 uF disc 15 
1500 © (brown-green- 18 Tar ar-143 4 .05 uF disc 30 
red-gold) B2 25-123 © 1 2 uF tubular electrolytic 60 
1800 © (brown-gray- 18 183 27-85 2 .22 uF Mylar -30 
w0n o ed-redred. -—-o18-_ | DIODE-TRANSISTORS.IC’s 
gold) . 
3300 92 (orange-orange- .15 Cl 56-26 2 _1N191 diode (brown- 40 
white-brown) 
red-gold) 
4700 2 (yellow-violet- 15 NOTE: Transistors and IC’s are marked for identification in 
red-gold) one of the following four ways: 
5600 {2 (green-blue- 15 1, Part number. 
red-gold) 2. Type number. (In IC's this refers only to the 
18 kQ (brown-green- 15 numbers; the letters may be different.) 
orange-gold) 3. Part number and type number. 
27 kQ (red-violet- 15 4. Part number with a type number other than the 
orange-gold) 415 one listed. 
C2 = 417-94 1 2N3416 transistor 1,00 
270 9 (red-violet- 15 C2 417-118 3 2N3393 transistor 40 
brown) C2. 417-201 1 X29A829 transistor 50 
35 
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PARTS 
Per Kit 


DESCRIPTION 


Diode-Transistors-iC’s (cont’d.} 


KEY PART 
No, No, 
C3 443-1 
C3 «443-38 
C3 443-38 
C3 443-56 
C3 «443-62 


1 


SN7400N IC 
MC1023P IC 
MC1034P IC 
MC1032 IC 

MC4044P IC 


PLUG-SOCKET-CONNECTORS 


D1 
D2 
D3 


D4 


438-4 2 
434-186 1 
432-144 80 
432-66 2 
Oo * % % 1 


Phono plug 

Phono socket 

IC connector strip 
(extra included) 
Push-on connector 


[=3¢ Berens 3 
PRICE] KEY PART PARTS DESCRIPTION PRICE 
Each | No. No, Per Kit Each 
MISCELLANEOUS 
5.25 343-12 1 Small shielded cable 10/ft 
6.75 343-9 1 Large shielded cable 15 /t 
8.00 344-59 1 White wire O5/tt 
4,60 
PART FROM PACK #13 (Final Pack) : 
85-589-1 1 Tuner/phase-lock-loop 5.85 
15 circuit board 
15 | El 110-61 1 *FM tuner 45.40 
01 
NOTE: See Page 192 for “Replacement Parts and Price 
15 infarmation.” 


*If your old tuner is repairable, you can return it to the 
Heath Company for a credit or rebate against the cost of the 
replacement tuner (after you get the replacement tuner if 
you prefer). You can also return it to a Heathkit Electronic 
Center. 


STEP-BY-STEP ASSEMBLY 


( ) Position the tuner/phase-lock-loop circuit board as 
shown in the identification drawing. Then complete 


each step on the Pictorials. 


(INCHES) 2 


7 


4/8, 3/8 L 5/8, 7/' 
beet pl 
O° 


5 4 (em) 2 


oy 


8 4 5 6 
phe te a re ee re ee ee re ene | 


16 7 
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IDENTIFICATION 
DRAWING 


PART 
NUMBER 


The steps performed in this Pictorial are in 
this area of the circuit board, 


CONTINUE 


NOTE: When you are instructed to install 
a jumper, cut the white hookup wire to 
the length specified in the step and remove 
1/4" of insulation from both ends of the 
wire, 

SE ————— — 


( 5" jumper. 


FOR GOOD SOLDERED 
CONNECTIONS, YOU MUST 
KEEP THE SOLDERING 
IRON TIP CLEAN... 

WIPE IT OFTEN WITH & 
DAMP SPONGE OR CLOTH, 


(40 1-1/8" jumper. 
ee 
( 820 2, 5% (gray-red-brown-goid}, 


[A Vimo | 
( 1000 2 {brown-black-red). 

| 
ine 
(¥%) 4700 2, 5% (yellow-violet-red-gold). 


( 15 kQ, 5% (brown-green-orange- 
gold). 


{ 1000 2 (brown-biack-red), 
ee 


( ia 1000 2 (brown-black-red}, 


} 220 $2, 5% (red-red-brown-gold). 
a 
(/} Solder all leads to the foil and cut 
off the excess lead lengths. 


Fg 
(£27092 {red-viotet-brown), 

————— 
( $3300, 5% (orange-orange-red-goid). 
pn 


{ ) Solder all ieads to the foil and cut 
off the excess lead fengths, 


PICTORIAL 5-1 
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IDENTIFICATION 
DRAWING 


PART 
NUMBER 


The steps performed in this Pictorial are in 
this area of the circuit board, 


CONTINUE 


(| 220 0, 5% (red-red-brown-gold). 
(2800 0, 5% (green-blue-red-gold), 
Fist jumper. 


wii = 2, 5% (yellow-violet-brown- 
| gold). 


lof] IN191 diode (#56-26, brown- 
| white-brown) at D502, 


( }1470 Q, 5% (yellow-violet-brown- 
gold). 


3200 2, 5% (red-red-red-goid). 


NOTE: When you install diodes, note the 
position of the banded end. See the 
“Diode Mounting” Detail (fold-out from 
Page 10). 


1N191 diode (#56-26, brown- 
/ white-brown) at D501. 


4700 2, 5% (yellow-vioiet-red-gald}. 


{ } Solder atl teads to the foil and cut 
off the excess lead iengths, 


Solder al! leads to the foil and cut 
off the excess lead lengths. 


PICTORIAL 5-2 
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PLL MULTIPLEX CIRCUIT BOARD 
PARTS PICTORIAL 


NOTE: ot beet NUMBERS ARE STAMPED 
ON MOST 


90090000 


ie CETEUG 


ey 
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START 


Cut off eight strips of seven IC 
connectors and set them aside. 


(/) Cut off two strips of eight IC con- 
! hectors and set them aside. 


NOTE: Refer to “IC Preparation and 
Installation " Detait (fold-out from Page 


10) for information on installing IC‘s. 


( MC1023P IC (#443-38} at 1C501, 


(¥) e1034P IC (#443-39} at 1C502, 


MC1032 IG (#443-56) at ICBO3, 
Use the two strips of eight IC| 
connectors, 


X29A829 transistor (#417-201) at 


503, NOTE: When you install tran- 
sistors, see the ‘Transistor’ 
Mounting,” Detail (fold-out from 
Page 10). 


Mm 2N3393 transistor (#417-118) at 
‘0502. 


} 2N3393 transistor (#417-118) at 
501, 


{ 2N3416 transistor (#417-94) at 
*O505. 


4) 2N3393 transistor (#417-118) at 
0504. 


PICTORIAL 5-3 
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—) 


a 


REMOVE INSULATION 
FROM BOTH LEADS 


(/} 005 pF disc, 


(A +05 uF disc, 


“ .22 BF Mylar, 


{V) 05 uF disc. 


{Of .005 wF disc, 


2 uF electrolytic. Note the position 
of the positive (+) lead. See the 
“Capacitor Mounting” Detail (fald- 
out from Page 10), 


(f° .005 uF disc, 
( A .005 pF disc. 


( /) .22 pF Mylar, 


{/) Solder all leads to the foil and cut 
off the excess lead lengths, 


PROCEED TO NEXT PAGE, PICTORIAL 5-4 


CUT THE CABLE ACCORDING TO THE DIMENSIONS PUSH BACK THE SHIELD. THEN MAKE AN OPENING IN 
BELOW, PREPARE EACH END AS SHOWN, THE SHIELD AND BEND OVER AS SHOWN, PICK OUT 


THE INNER LEAD, 
» i 
a" aqua" : 


TAKING CARE NOT TO CUT THE OUTER SHIELD OF HOLD THE CABLE WITH A PAIR OF PLIERS TO PREVENT 
PULLING THE INNER LEAD OUT OF THE CABLE, AND 
VERY THIN WIRES, REMOVE THE OUTER INSULATION. REMOVE THE INNER IAS LLC OW AN Tid earn 


SMALL WIRES OF THE SHIELD. APPLY SMALL AMOUNTS 
OF SOLDER TO THE END OF THE SHIELD AND THE 


INNER LEAD. 
[ TWIST AND 


Detail 5-54 SOLDER 


(32 Be 


The steps performed in this Pictorial are in 
this area of the circuit board. 


INSERT THE INNER LEAD OF THE CABLE THROUGH 
THE PLUG AND WRAP THE SHIELD AROUND THE 


APPLY HEAT TO THE TIP OF THE PIN ONLY LONG 
ENOUGH FOR THE SOLDER TO BE DRAWN-UP INTO 
THE PIN BY CAPILLARY ACTION. CUT OFF EXCESS 
WIRE FROM THE TIP OF THE PIN. SOLDER THE 
SHIELD TO THE PLUG. 


Detail 5-5B 


(4 Prepare the ends of a 6” length of 
small shielded cable as shown in 
Detail B-5A. 


Install a phono plug on the end of 
the cable, with the longest shield, as| 
shown in Detail 5-5B. 


Solder the inner jead and shield lead 
at the free end of this cable into the 
indicated holes in the circuit board, 
Cut off any excess lead lengths, 


1" bare wire over cable, Solder both 
ends to the foil and cut off the 
excess lengths. Prepare the bare wire 
by removing 3” of insulation from 
the hookup wire. Then cut off the 
bare wire. 


(INCHES) 


y% 1 
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IDENTIFICATION 
DRAWING 


> CONTINUE 


XK 


( }) Prepare the ends of an 8” length of 
smalt shielded cable as shown in 
Detail 5-5A, 


EXTENDER CABLE 


) Instafl a phono plug on the end of 
the cable, with the longest shield, as 


shown in Detail 5-5B, 


(} 


Install a phono socket on the free 
end of this cable as follows: 


SOLDER 
SHIELD LEAD 
TO SIDE 


( } Plug the phone plug coming from 
the circuit board into the socket of 
the “extender cable.” 


1" 
BARE WIRE 


PICTORIAL 5-5 
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The steps performed in this Pictorial are In 
this area of the circutt board. 


IDENTIFICATION 


RAWING 
° CONTINUE 
i PART <> 
NUMBER 
(44"Install 8 push-on connector on the 


_ inmer lead at the free end of each 
shielded cable as shown. 


ff 
‘y 
Xt 


CONNECTOR © INNER LEAD 
SOLDER SHIELD ‘NB \cRIMP ON 
LEADS TOGETHER INSULATION 
. INSERT WERE 
AND SOLDER 


3/8" 


( <f” Solder the shield lead of both cables 

together spacing the cables as 
shown. Cut off any excess shield 
lead, 


) Prepare: the ends of two 6-1/2" 
lengths of large shielded cable as 
shown in Detall 5-6A. 


wh Solder the inner lead and shield lead 
of either end of both cables into the 
indicated holes of the circuit board. 
, Cut off any excess lead lengths. 


1" bare wire over both cables, Sol- 
der both ends to the foil and cut off 
the excess lengths, 


SHIELD 
LEAD 


PICTORIAL 5-6 


ERS HEATH Page 43 


3/4" 
snes 


a 


TAKING CARE NOT TO CUT THE OUTER SHIELD OF 
VERY THIN WIRES, REMOVE THE OUTER INSULATION, 


PUSH BACK THE SHIELD, THEN MAKE AN OPENING IN 
THE SHIELD AND BEND OVER AS SHOWN, PICK OUT 
THE INNER LEAD. 


aiid 
Cae 


HOLD THE CABLE WITH A PAIR OF PLIERS 10 

~ PREVENT PULLING THE INNER LEAD OUT OF 
THE CABLE, AND REMOVE THEINNER INSULATION. 
STRETCH OUT THE SHIELD. APPLY SMALL AMOUNTS 
OF SOLDER TO THE END OF THE SHIELD AND THE 
INNER LEAD. USE ONLY ENOUGH HEAT FOR THE 
SOLDER TO FLOW, = 


Detail 5-6A 
wean? eye ane 4 _ UNCHES) 2 3 4 5 6 7 
1 l + ao 
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The steps performed in this Pictorial are in 
this area ‘of the circuit board, 


IDENTIFICATION MOUNTING 


DRAWING 


PART 
NUMBER 


SHOULDER 


CONNECTOR PIN 


A FM tuner (#170-61), Position the 
tuner over its outline on the circuit 
board with the three mounting tabs 
of the tuner aligned with their holes 
‘in the circuit board, Install the tuner 
by pushing the mounting tabs into 
their holes in the circuit board, The 
shoulder portion of the mounting 
tabs should be down against the 
circuit board, Carefully straighten 
any bent mounting tab or connector 

pin that prevents easy installation. 


Carefully turn the circuit board over 
and solder alf mounting tabs and 
connector pins to the foil. 


This completes the assembly of the circuit 
board. Check all connections to be sure 
they are soldered and that no solder 
bridges exist. Set the circuit board aside 
temporarily. 


FINISH 


PICTORIAL 5-7 


|-F CIRCUIT BOARD 


PARTS LIST 


Refer to the “Pack Index Sheet” and remove the pack 6 
parts from the carton stamped “PKS #1-8."" Then check 
each part against the following Parts List. The key numbers 
correspond to the numbers on the “I-F Circuit Board Parts 
Pictorial’ (fold-out from Page 38). 


KEY PART PARTS DESCRIPTION PRICE] KEY PART PARTS DESCRIPTION PRICE 
No. No, Per Kit Each | No. No. Perit, 1 _Each_ 
FILM RESISTORS, 1/2-WATT, 5% ’ Film Resistors, 1/2-Watt, 5% (cont’d,) 
Al 4-57 5 100 2 (brown-black- 15 

brown-gold) At 4-37 3 6800 2 (biue-gray- 15 
Al 4-53 1 270 &2 (red-violet- 15 red-gold) 

brown) Al 4-22 6 10 kQ (brown-black- +15 
Al 4-73 1 330 2 (orange-orange- 5 orange-gold) 

brown-gold) Al 4-23 1 22 kQ {red-red-orange- 15 
Al 4-12 1 390 2 (orange-white- 15 . gold) 

brown-gold) Al 4-26 1 33 kM (orange-orange- 15 
Al 4-13 6 510 Q (green-brown- 15 orange-gold) 

brown-gold) Al 4-79 1 36 kQ (orange-blue- 15 
Ail 4-14 1 620 2 (blue-red- 15 orange-gold) 

brown-gold) Al 4-270 1 47 kQ. (yellow-violet- 15 
Al 4-15 4 1000 Q (brown-black- 15 orange-gold} 

red-gold) Al 4-64 1 68 kO (blue-gray- 18 
Al 4-41 1 1500 Q (brown-green- 15 orange-goid) 

red-gold) Al 4-34 1 100 kQ (brown-black-yellow- -15 
Al 4-17 4 2200 Q (red-red-red- 15 gold) 

gold) Ai 46 1 1 MM (brown-black- 18 
Al 4-65 2 2400 2 (red-yellow-red- 15 green-gold) 

gold} 
Al 4-20 2 4700 2 (yellow-violet- 1g | CAPACITORS 

red-gold} . 
Al 4.36 1 5100 92 (green-brown- 15 | Mica 

red-gold} Bt 20-161 1 68 pF 45 
Al 4.54 1 5600 & (green-blue- 15 F Bt 20-131 1 360 pF 5 

red-gold) Bi. 20-128 1 470 pF 55 

45 


HEATHEIT® 
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KEY PART PARTS DESCRIPTION 


No. No. Per Kit 
Disc 

B2 21-33 1 3.3 pF 
B2 21-3 1 10 pF 
B2 21-60 1 18 pF 
B2 21-5 2 20 pF 
B2 21-25 1 .0013 pF (1300) 
B2 21-140 6 001 pF 
B2 21-143 22 .05 pF 
B2 21-95 6 BF 
Tantalum 

B3 25-221 1 2.2 pF 
B3 25-220 4 10 pF 
B3 25-212 2 22 pF 
B3 25-223 1 47 pF 


COIL-CHOKE-TRANSFORMERS 


C1 40-961 3 Toroid coil 
C2 = 45-57 2 10 #H choke 
C3) 62-163 2 LC filter 

C4 62-154 1 i-f coit 


DIODES-TRANSISTOR-IC’s 


NOTE: Transistors and |C’s are marked for identification in 


one of the following four ways. 


1. Part number. 


Type number. (In IC’s this refers only to the 
numbers, ‘the letters may be different.) 


oe 


Part number and type number. 


4. Part number with a type number other than the 


one listed. 


Each 


1.05 
2.25 


1,00 
1,00 
16.35 
1.05 


PRICEJKEY PART PARTS —_ DESCRIPTION PRICE 
Now No. Per Kit Each 
Diode-Transistors-IC’s (cont'd.) 

D1 56-74 1 MZ2362 | 65 
D1 56-56 2 1N4149 diode 30 
Di 56-26 10 1N191 diode (brown- 40 
white-brown) 
D1 56-59 1 1N750A zeher diode 1.00 
(violet-green-black-brown) 
D2 417-118 3 2N3393 transistor 40 
D2 417-91 2 2N3391 transistor 85 
D2 417-201 1 X29A829 transistor 50 
D2 417-222 1 2N5308 transistor 1.00 
D3 442-2 Vw SN72709 IC 1.75 
D3 442-28 2% MC1357P IC 3.15 
D3 443-67 1° MC8601P IC 4,30 
D4 442-18 (27 MC1350P IC 2.50 
D5. 442-20 17 UA703 IC 2.05 
MISCELLANEOUS 
Ei 434-186 1 Phono socket 15 
344-59 1 White wire 05 /ft 


PART FROM PACK #13 (Final Pack) 


85-1644-1 


1 


i-f circuit board 5.00 


NOTE: See Page 192 for ‘‘Replacment Parts and Price 


Information.” 


STEP-BY-STEP ASSEMBLY 


( }) Position’ the 


i-f circuit board as shown 


in the 


identification drawing. Then complete each step on 


the Pictorials. 


(INCHES) 


jennie r 8/B fa 
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IDENTIFICATION 
DRAWING 


PART 
NUMBER 


The steps performed in this Pictorial are in 
this area of the cireuit board. 


CONTINUE 


GOOD SOLDERED 


FOR 
‘| SONNECTIONS, YoU MUST se 
KEEP THE SOLDERING ‘s 3 

1 IRON TIP CLEAN... = 


S WIPE IT OFTEN WITH A 
DAMP SPONGE OR CLOTH, 


— === 
( 700 2, 5% {brown-black-brown- 


gold), 


(7) 270 Q, 5% (red-viotet-brown-gold). 


4 W 510 &, 5% (green-brown-brown- 
gold), 


ah 510 ©, 5% (green-brown-brown- 
gold} 

def 100 kM, 5% (brown-black-yellow- 
gold}, 


{ 510 Q, 5%  (green-brown-brown- 
goldi: 


at { 1000 Q, 5% (brown-black-red-gold). 


(47620 2, 5% (blue-red-browngold), 


{ } Soider the leads to the foil and cut 
off the excess fead lengths. 


(77 100 2, 6% {brown-black-brown- 
‘{ Solder the jeads to the foil and cut gold), 


: off the excess lead engths, 


(A 390 9, 5% {orange-white-brown- 
gold), 


4 510 ©, 5% (green-brown-brown- 
: gold). 


ct xy 5100 92, 5% (green-brown-red-gold). 


( 510 2, 5% (green-brown-brown- 
gold), 


10 kQ, 5% 
gold}. 


{brown-black-orange- 


brown) resistor in your kit. 


a 
Soider the leads to the foil and cut 
off the escess lead fengths. 


100: 2, 5% 
gold), 


{brown-black-brown- 


Solder the leads to the foil and cut 
off the excess jead lengths. 
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IDENTIFICATION 
DRAWING 


The steps performed in this Pictorial are in 
this area of the circuit board. 


START 


PART 
NUMBER 


" } MZ2362 diode (#56-74) at D614, 
Position the banded end in the 
direction the arrow points on the 


circuit board. 


CONTINUE 


NOTE: When you install each of the 
foliowing diodes, always position the 
banded end as shown on the circuit board. 


1-3/4” jumper. 


NO ‘E: In the following steps, install 
INR91 diodes (#56-26, brown-white- 
brawn). Be sure to position the banded 
end as shown on the circuit board, 


BANDED 
END 


(/) , 1N4149 diode (466-56) at D613, 


1N191 diode at D603, 


1N4148 diode (#56-56) at D612. 


1N197 diode at D605. 


10 wH choke (#45-57), Bend the 
choke jeads toward the slots in the 
ends of the choke body. 


} 10 gH choke (#45.57), 
(\f 1N7B0A zener diode (#66-59 
j Violet-green-black) at ZD601. 


Th) 


} 1N191 diode at D609. 


4N191 diode at D608. 


Solder the leads to the foil and cut 
off the excess lead jengths. 


Solder the jeads to the foil and cut 
off the excess lead lengths, 
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IDENTIFICATION 
DRAWING 


The steps performed in this Pictorial are in 
this area of the circuit board. 


PART 
NUMBER 


aon j 
ae 1, 5% lorange-orenge-brown- 
fold). Oy, wh. Bh, geld. 


{ 560. q 
ee — 5% —throwr-biseksbrawr | 
pod: Sr. Ble By, gold 


+ gold}. yel. Vio. Br, gle. 


( ) 1000 2, 5% (brown-black-red-gold}, 


1000 2, 5% {brown-black-red-gald}. 


CONTINUE 


(EY 2400 2, 5% (red-yellow-red-gold). 


{¥} 33 kQ, 5% (orange-orange-orange- 


gold). + ( 400 22, 5% (red-yellow-red-gold), 
\l WY 47 k&, 5% {yeliow-violet-orange- 1000 ©, 5% (brown-black-red-gold), 
gold}, 


(AV Solder the leads to the foil and cut 
off the excess lead jengths, 


wh 22 kQ, 5% (red-red-orange-gold), ° 


{ 10 kQ, 5% 
gold}. 


(Vf 2200 2, 8% (red-red-red-gold). 


bed red 


( 10 kQ, (brown-black-orange- 


gold). 


nv 5600 O, 5% (green-blue-red-gold}. 


5% 


(brown-black-orange- 


(“) 6800 ©, 5% (biue-gray-red-gold), 


{ 6800 2, 5% (blue-gray-red-gold), 


( ) Solder the leads to the foil and cut 
off the excess lead lengths. 


( 10 kQ, 5% (brown-black-orange- 
gold). 


4700 2, 5% (yellow-violet-red-gold), 


10 kQ, 5% 
gold}. 


(brown-black-orange- 


Solder the leads to the foil and cut 
off the excess lead lengths. 


PICTORIAL 6-3 
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_ START 


In the following steps you will be in- 
structed to install IC's on the circuit 
board, IC CONNECTOR STRIPS ARE! 
NOT USED ON THIS CIRCUIT BOARD, 
INSTALL EACH IC AS FOLLOWS: 


Position the pin 1 end {refer to the 
fold-out from Page 10) of the 1C over the | 
dot screened on the circuit board. Then 
insert the 1C leads into their corresponding 
holes and press the IC down tight against 
the circuit board. Turn the circuit board 
over and solder each lead to the foil. 


CAUTION: Double check to make sure 
the correct {C is installed and that ail its 
Pins are in their holes. The only way these 
IC's can be removed is to cut their leads 
and then unsolder and remove each lead 
one at a time, thus destroying the IC. 


( 4 MC1350P IC (4442-18) at IC607, 


4 MC1350P IC (#442-18) at iC608. 


(4) Mc1387P IC (#442-28) at 16603, 


MC8BOTP IC (#443-67) at 1C604. 


(} 


( ) SN72709 IC (#442-2) at IC605. 


PICTORIAL 6-4 
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UA703 iC (#442-20) at 10601, 
Position the IC over its outline on 
the circuit board. Align the tab of 
the IC as shown and bend the IC 
leads as necessary to fit into their 
holes in the circuit board, Solder 
each jead to the foil and cut off the 
excess lead lengths. NOTE: The [C 
may have to be removed trom a 
protective holder before instailation, 


NOTE: When you install transistors, see 
the "Transistor Mounting” Detail (fotd- 
out from Page 10). 

ee 


t It 4 2N3391 transistor (#417-91) at 
bo 606, 


: L4/ 2N3391 transistor (417-94) at 
: a605, ; 


Hy 2N3393. transistor (#417-118) at 
604. 


{ 2N3393 transistor (4417-118) at 
, o602. 


: } X29A829 transistor (4417-201) at 
; 0607, 


} 2N3393 transistor (7417-118) at 


; ; 603. 
i im 


s 2N5308 transistor (7417-222) at 
k ago1, 
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IDENTIFICATION 
DRAWING 


PART 
NUMBER 


The steps performed in this Pictorial are in 


S TA R T this area of the circuit board, 


tA .001 pF disc, 

(ef .05 uF disc. 

(M4 .05 pF dise. 
, 


{ 10 pF disc, ( ) O05 uF disc, 
; a 
(Vo 05 uF disc. ("") .,001 uF disc. 


4, 1 UF disc. 


(/)- 05 pF disc, 
] 10 uF tantalum. Be sure to position 
W004 uF disc. the pius (+) mark as shown on the 


circuit board. See the capacitor 
Mounting Detail (fold-out from Page 
10). 


(A .05 uF dise. 
iA Solder the leads to the foil and cut 
off the excess lead lengths. 


vs «1 pF dise. 


(oa HF disc, H 
Ce! 


(4) 05 BF disc, 


2.2 uF tantalum, Note the plus (+) 
marked tead. 


7 
( } Solder the leads to the foil and cut 
off the excess lead lengths, 


if) 10 BF tantalum, Note the plus (+) 
marked lead. 


(4 22 wF tantalum. Note the plus (+) 
marked lead. 

a 

(4 22 pF tantalum, Note the plus (+) 
marked Jead. 
| 

[ 

(¥ 10 uF tantalum. Note the plus (+) 
marked lead. 


), .05 pF disc, 


{v) /18 pF disc, 


| 


( > 1300 pF (.0013} disc. 


) 10°uF tantalum. Note the plus (+) 
* marked lead. 


(vj 47 pF tantalum. Note the pius (+) 
, Marked lead. 


| 
A Solder the leads to the foil and cur 
off the excess lead lengths, 


{ } Solder the leads to the foil and cut 
off the excess lead Jengths, 
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IDENTIFICATION 
DRAWING 


PART 
NUMBER 


The steps performed In this Pictorial are in 
this area of the circuit board. 


(100 wH toroid coll (#40-964) at 
L601. Solder the ieads to the foil. | 


CONTINUE 


( 20 pF disc. 


(4 100 pH toroid coil (#40-961} at 
L6O3. Solder the leads to the foil, 


(4 100 pH toroid coil. (#40-961) at | 
L604, Solder the leads to the foil, 


{Vv} 001 pF disc. 


(7) 


(*} 05 uF disc, 001 pF disc. 


(¥) 11 pF disc. 


bd Solder the leads to the foil and cut 
off the excess lead length. 


(/) 001 uF disc, 


(4.05 uF disc, 


1) solder the leads to the foil and cut 
off the excess lead jengths. 


(4) 05 uF disc. 


{ } Solder the teads to the foil and cut 
off the excess lead Jengths, 


PICTORIAL 6-7 
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o %w % 1 (INCHES) 


CONTINUE 


Phono socket. Insert the phono 
socket’ into its hole from the foil 
side’ of the circuit boerd, Position 
the jug of the socket on the compo- 
nent side of the circuit board as 
shown, Then solder the socket to 
the foil, On the component side of 
the circuit board, solder a 1°" bare 
wire between the lug of the socket 
and hole A. Cut off any excess lead 
lengths. 


START 


i LC filter (452-153) at F601. Soider 
all pins te the foil, 


FOIL SIDE OF 
CIRCUIT BOARD 


SOLDER 


) 


Check the three resistors near LC 
filters F601 and F602, and be sure 
they do not touch the filters. (If a 
resistor was scratched when a filter 
was installed, and the resistor is now 
touching the filter, it may produce a 
short circuit when the Tuner is 
turned on.) 


5 ee 
A Le fitter (#52-153) at F602, 


I-F coil (#62-154) at L602. Solder 
all four pins to the fail, 


This completes the assembly of the circuit 
board. Check all connections to be sure 
they are soldered and that no solder 
bridges exist between foils, Set the circuit 
board aside temporarily, 


FINISH 
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PLL MULTIPLEX CIRCUIT BOARD 


KEY PART PARTS 
No. No. Per Kit 
RESISTORS 


Precision, 1/2-Watt 
Al 2-271 2 
Ail 2-129 1 


Film, 1/2-Watt, 5% 


A2 4.56 1 
A2 4-53 1 
A2 4-60 2 
A2 4-61 1 
A2 4.74 3 
A2 4.15 6 
A2 4.16 2 
A2 4.75 1 
A2 4-17 1 
A2 4.63 2 
A2 4-18 1 


HEATEIITO 


PARTS LIST 


Refer to the “Pack index Sheet” and remove the pack 7 
parts from the carton stamped “PKS #1-8." Then check 
each part against the following Parts List. The key numbers 
correspond to the numbers on the “PLL Multiplex Circuit 


Board Parts Pictorial” (fold-out from Page 57}. 


DESCRIPTION 


2.5 MQ, 1% 
3.3 MQ, 5% 


47 & (yellow-violet- 


black-gold) 

270 Q (red-violet-brown- 
gold) 

470 2 (yellow-violet- 
brown-gold) 

560 {2 (green-biue-brown- 
gold} 

880 2 (blue-gray-brown- 
gold) 

1000 Q (brown-black- 
red-gotd) 

1800 & (brown-gray- 
red-gold) 

2000 2 (red-black-red- 
gold} 

2200 2 (red-red-red- 
gold) 

2700 2 (red-violet-red 
gold} 


3300 22 (orange-orange- 
red-gold) 


PRICET KEY. PART 
No. No. 


Each 


| A2 
A2 
A2 
AQ 
A2 
A2 
A2 
A2 
AQ 
A2 
A2 
A2 
AQ 


A2 


4.20 


4-36 


4-37 


4-21 


4.22 


4-67 


4-25 


4-27 


4-64 


4-45 


4-35 


4-32 


4-33 


46 


PARTS 
Per Kit 


4 


1 


1 


Film, 1/2-watt, 5% (cont’d.) 


DESCRIPTION PRICE 

Each 
4700 © (yellow-violet- +15 
red-gold} . 
5100 2 (green-brown- 15 
red-gold} 
6800 02 {blue-gray- 15 
red-gold) 
8200 Q (gray-red-red- +15 
gold} 
10 kQ (brown-black-orange- .15 
gold) 
15 k{ (brown-green- 15 
orange-gold)} 
27 kQ (red-violet- 15 
orange-gold) 
47 kQ (yellow-violet- 115 
orange-gold) 
68 kQ. (blue-gray-orange- ate) 
gold) 
82 k& (gray-red-orange- 15 
gold) 
180 kQ (brown-gray- 15 
yallow-gold} 
390 kQ (orange-white- 15 
yellow-gold) 
470 kQ (yellow-violet- 15 
yellow-gold} 
1 MQ (brown-black- 15 
green-gold) 

55 
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KEY PART PARTS DESCRIPTION PRICE 
No. No. Per Kit Each 
CAPACITORS 

Disc 

BI 21-7 1 33 pF 15 
Bt 21-9 4 100 pF 15 
B1 21-56 1 470 pF 215 
Bt 21-159 1 510 pF 25° 
B1 21-143 4 .05 pF .30 
Tantalum 

B2 25-195 2 2.2 uF 80 
B3 25-220 6 10 uF 70 
Mylar 

B4 27-69 2 .0091 uF .60 
B5 27-85 4 .22 UF 30 
B6 27-60 2 -22 UF (200 V minimum} 40. 
B6 27-61 1 47 UF -60 
Polystyrene ; 

B7 29-6 1 .0012 uF (1200 pF} 15 


CONTROL-COILS-CHOKE-FILTER 


C1 = 10-286 1 5000 2 control (5K) 1,00 
C2 (45-47 1 2 mH choke 1.00 
C3 (52-155 2 Multiplex fitter 6.45 


1S 


GS aumararcit 
KEY PART PARTS DESCRIPTION PRICE - 
No. No. Per Kit Each 
DIODES-TRANSISTORS-IC’s 
D1 56-26 7 1N191 diode (brown- 40 

white-brown} 

D1 56-89 1 GD-510 diode .30 
D2 56-614 3 Dual diode 85 


NOTE: Transistors and !C's are marked for identification in 
one of the following four ways: 


1. Part number. 

2. Type number. (In IC‘s this refers only to the 
numbers; the letters may vary.) 

3. Part number and type number. 

4, Part number with a type number other than the 


one listed. 
D2 417-118 8 2N3393 transistor 40 
D2 417-201 5 X29A829 transistor 50 
D2 417-218 2 TZ1160 transistor 50 
D3 442-46 1 MC1310 ic 6.75 
D3 443-2 1 SN7420N IC .70 
MISCELLANEOUS 
E1 432-144 30 ~~. IC connector strip 04 

344-59 1 White wire .05/ft 


PART FROM PACK #13 (Final Pack) 


85-1204-2 1 PLL multiplex circuit 5.00 


board 


‘ NOTE: See Page 192 for “Replacement Parts and Price 
Information.” 


STEP-BY-STEP ASSEMBLY 


() 


Position the PLL multiplex circuit board as shown in 


the identification drawing. Then complete each step 


on the Pictorials. 


aera 
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The steps performed in this Pictorial are in 
this area of the circuit board. 


IDENTIFICATION 
DRAWING 


CONTINUE 
Be cant <> 


NUMBER 


START 


we 


(/) 1800 2, 5% (brown-gray-red-gold), 


/ 470 kQ, 5% (yellow-violet-yellow- 
gold}. 


GA 470 2, 5% (yellow-violet-brown- 
gold}, 


(/) 470 &, 5% 
gold}. 


(yellow-violet-brown- 


if\ 470 kQ, 5% (yellow-violet-yellow- 
gold). . 


2.5 MQ, precision. 


{ 2.5 MQ, precision. 


(NV) 6800 2, 5% (blue-gray-red-gold). 


15 k&, 5% 2200 Q, 5% {red-red-red-gold}. 


gold), 


(brown-green-orange- 


} 680 2, 5% (blue-gray-brown-gold). 


(A 10 kQ, 5% (brown-black-orange- 
gold). 


( 


) 


Solder all leads to the foil and cut 
off the excess lead fengths. 


( vy 1000 2, 5% (brown-black-red-gold). 


(LY 5100 ©, 5% (green-brown-red-gold}, 


(AT 3.3 MQ, precision, 


(47 560 2, 5% (green-blue-brown-goid). 


(/F 2000 82, 5% tred-black-red-gold). 
#) Solder ali leads to the foil and cut 
off the excess lead tengths, 


A IN191 diode (#56-26, brown- 
white-brown) at D712, 


( 


} IN191 diode (#56-26, brown- 


white-brown) at D711, 


( 47 2, 5% {yellow-violet-black-gold). 
( 


A) 10k, 8% (brown-black-orange- { 
gold). 
ae 
{¥) 10 kQ, 8% (brown-black-orange- 
gold), 
Fa | 
W } 1 MQ, 5% {brown-black-green-gold}. 


10 kQ, 5% (brown-black-orange- 
gold). 


FOR GOOD ‘SOLDERED 
CONNECTIONS, You MUST 
KEEP THE SOLDERING 
IRON TIP CLEAN... 


WIPE IT OFTEN WITH A 
DAMP SPONGE OR CLOTH, 


PICTORIAL 7-1 


7 
(} Solder ail leads to the foil and cut 
off the excess lead lengths. 
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START 


(/) 1800 9, 5% (brown-gray-red-gold). 


( 47 kO, 5% (yellow-violet-orange- 
gold). 


(eY 1N191 diode (#56-26, brown. 
white-brown) at 0708. 


(¥%) 1000 2, 5% (brown-black-red-gold). 


(") 47 kQ, 5% (yellow-violet-orange- 
gold}. 


4 390 kO, 5% (orange-white-yellow- 
gold), 


( 1N191 diode (#56-26, brown- 
white-brown) at D715, 


(¥%) 82k, 6% (gray-red-orange-gold). 


64 Solder ail leads to the foi! and cut 
off the excess lead lengths. 


(“4 GD-510 diode (#56-89} at D717. 


{of 1N191 diode (#56-26, brown- 
white-brown} at D716, 


(4 iN191 diode (#56-26, brown- 
white-brown) at D714, 


eA 1N191 diode (#56-26, brown- 
white-brown) at D713. 

(4 3300 9, 5% (orange-orange-red- 
goid). 


10 kQ, 5% (brown-black-orange- 
gold). 


(4 10 k®, 8% (brown-black-orange- 
goid), 


FOR GOOD SOLDERED 
CONNECTIONS, YOU MUST 
KEEP THE SOLDERING 
(RON TIP CLEAN... 


WIPE [T OFTEN WITH & 
DAMP SPONGE OR CLOTH. 


( } Solder all leads to the foil and cut 
off the excess lead lengths. 


‘The steps performed in this Pictorial are in 
this area of the circuit board, 


IDENTIFICATION 


PICTORIAL 7-2 


CONTINUE 
SZ 


W/) 2700 2, 5% {red-violet-red-gold), 


(7) 2700 9, 5% (red-violet-red-gold). 
VY) 68 kM, 5% (blue-gray-orange-gold). 
64) 6800 2, 8% (blue-gray-red-gold). 


mA 6800 2, 5% (blue-gray-red-gold). 


{ ) 47 k&, 5% {yellow-violet-orange- 
gold), 


ih 27 kO, 5% {red-viotet-orange-gold), 


{ v2 kQ, 5% (red-violet-orange-pold). 


( rd 47 kQ, 5% (yellow-violet-orange- 
gold), 


(A 180 kQ, 68% (brown-gray-yellow- 
goid). 


wh Solder all leads to the foil and cut 
° off the excess fead lengths. 


(4 4700 2, 5% (yellow-violet-red-gold). 


(%) 180 kQ, 5% (brown-gray-yellow- 
gotd). 


VW} 390 kQ, 5% (orange-white-yellow- 
gold). 


(7) 4700 2, 5% (yellow-violet-red-gold}. 


(“) 4700 2, 5% (yellow-violet-red-gold). 


Ww) 4700 Q, 5% (yellow-violet-red-gold). 


) 680 2, 5% (blue-gray-brown-gold), 


{of 1000 2, 5% (brown-black-red-gold). 


C1 680 2, 5% {biue-gray-brown-gold). 


(4 270 &, 5% {red-violet-brown-gold). 


{ ] Solder all leads to the foil and cut 
off the excess fead lengths. 
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START 


NOTE: When you install a jumper, as in 
the next step, cut the white hookup wire 
to the length specified in the step. Then 
remove 1/4" of insulation from both ends 
of the wire. 


( 1-3/4” jumper. 


(4 Solder all leads to the foil and cut 
off the excess lead lengths. 


of cut off four strips of seven IC 
connectors and set them aside. . 


NOTE: Refer to “IC Preparation and 
Installation,” Detail (fold-out from Page 
10}, for information on instatling 1C’s, 


{ v) MC1310P IC (4442-46) at 10701. 


(A SN7420N IC (443-2) at 10702, 


1” jumper. 


{ 4-1/4" jumper. 


( } Solder all ieads to the foit and cut 
off the excess lead lengths, 


PICTORIAL 7-3 


oO *% & Y% 1 (INCHES) 2 3 4 5 6 7 
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START 


NOTE: When you install transistors, see 
the “Transistor Mounting” Detail (fald- 
out from Page 10), 


( X28A829 transistor (#417-201) at 
704, 


(97721160 transistor (#417-218) at 
702. 

ay T2Z1160 transistor (#417-218) at | 
aro1, 


{} X29A829 transistor (#417-201) at 
0703. 


(LY 2N3393. transistor (#417-118) at 
Ari, 


( 2N3393 transistor (#417-118) at 
Q709. 


( Y/X294829 transistor (#417-201) at 
Q7i8. 

( /2N2303 transistor (#417-118) at 
Q715, 


{ 2N3393 transistor (#417-118) at 
aQ714. 


{“} 2N3393 transistor (4417-118) at 
0713. 


X2GA829 transistor (#417-201) at 
Q712. 


2N3393 transistor (#417-118) at 
708. 


{¥} 2N3393 transistor (#417-118) at 
0707, 
ee 
(”) X29A829 transistor (#417-201) at 
716, 
a 
{ 2N3393 transistor (#417-118) at 
Q717. 
rn 
(|) Be sure all leads are soldered and all PICTORIAL 7-4 


excess lead jengths are cut off, 
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NOTE: Install the dual diodes in the 
following manner, as shown: First line up 
the flat on the diode with the outline of 
the flat on the circuit board. Insert the 
diode leads into their correct holes, which 
F are indicated by A, A, and C. Then soider 
each lead to the foil and cut off the excess 
lead lengths. 


( oA Dual-diode (#56-614) at D703, 

Td (-T Dualsdiode (456-614) at D702, 

() Dual-diode {#96-614) at D701. 
einer 


| NOTE: When you install the next two 

i capacitors, mote that there are two 

) different kinds of .22 HF Mylars. Use the 
kind pictured, 


(47.22 uF Mylar. 


NOTE: When you install electrolytic and } 
tantalum capacitors, see the “Capacitor | 
Mounting” Detail {fold-out from Page 10). | 


(1) 10 pF tantalum. 
(4 10 uF tantalum, 


(A) 2.2 uF tantalum, 


i (4 10 uF tantalum, 


| (7 10 uF tantalum. 


H(A 10 uF tantalum, 


P{%) 10 xk tantatum. 


(") 2mH choke (#45-47), 


PICTORIAL 7-5 ( Solder ati leads to the foil and cut 


off the excess lead jengths, 


Page 62 [=] HBREATHEIT 


CONTINUE <> 


(/\ Multiplex fitter (#52-155). Solder 
all pins to the foil. 


START 


NOTE: tn the next two steps, be sure to 
use the correct .22 uF Mylar capacitors. 
7 
(Y) 22 pF Mylar. 
( 4 .22 uF Mylar, : 


(vv) .0091 wF Mylar (9100 pF). 


(UY .0091 uF Mylar (9100 pF). 
) 47 hE Myiar. 
(4. 540 pF disc, 


REMOVE 
INSULATION 
ON LEADS Js 


{ .22 wF Mylar (200 V minimum). 
( .22 uF Mylar (200 V minimum). 


( 5000 2 control. Soider all three pins 
to the foil. 


(px Multiplex fitter (#52-155). Solder 
all pins to the foil. 


This completes the assembly of the circuit 
§ board, Check all connections to be sure 


they are soldered and that-no solder 
bridges exist between foils. Set the circuit 
board azide temporarily, 


FINISH 


(47 .05 HF disc. | 
(4° 05 uF disc, 
(05 pF disc. 


(44 1200 pF polystyrene. 


(") 33 pF disc. 


{ 4 100 pF disc. 


Solder all leads to the foil and cut 
off the excess tead lengths. 


PICTORIAL 7-6 


READOUT CIRCUIT BOARD 


PARTS LIST 


Refer to the ‘Pack Index Sheet” and remove the pack 8 
parts from the carton stamped PKS #1-8." Then check each 
part against the following Parts List. The key numbers 
correspond to the numbers on the ‘Readout Circuit Board 


KEY PART PARTS 
No. _No. Per Kit 
Al 1-151 1 
A2 411-268 2 
A2 411-269 1 
A2 411-270 1 
A3 417-94 1 
A4 432-144 56 
AS 434-215 4 
AB 443-64 3 


Parts Pictorial.” 


DESCRIPTION PRICE 
Each 
330 2, 1/2-watt, 5% +15 
resistor (orange-orange- 
brown-gold) 
DR2100 tube 9.70 
DR2110 tube 10,00 
DR2120 tube 8.10 
2N3416 transistor 1.00 
IC connector (extra 01 
included} 
Tube socket 1.50 
CD2500E Ic 8.40 


KEY PART PARTS DESCRIPTION PRICE 
No. No, Per Kit Each 
A7 204-102 2 Angle bracket 30 
A8& 250-56 2 6-32 x 1/4" screw 05 
AQ 252-3 2 6-32 nut 05 
A10 254-1 2 #6 lockwasher 05 

344-59 1 White wire 05 /ft 
PART FROM PACK #13 (Final Pack) 

85-594-2 1 Readout circuit board 3.60 


NOTE: See Page 192 for “Replacement Parts and Price 
Information.” 


PARTS PICTORIAL 


HEATH EITS® 
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STEP-BY-STEP ASSEMBLY 


( ) Position the readout circuit board as shown in 
Pictorial 8-1. Then complete each step on the 
Pictorials. 


CONTINUE 
START X2 
ey &} Remove and discard the pin that is 


in line with the index ridge of each 
of the four tube sockets. Push the 
pin up with pliers until it can be 
pulled out the top of the socket. 
TOP OF x 
SOCKET = 


APULL OUT 


GOP, PIN 
Op? INDEX RIDGE 
REMOVE 
THIS PIN 


NOTE: When you install jumpers, cut the 
white wire to the specified length. Then 
remove 1/4” of insulation from both ends, 
Be carefui solder does not flow into the iC 
circuit board holes when installing 
jumpets. 


iy. "jumper. 
fimo | 
| 7/8" jumper, 
primed 
fein | 


il 330 92, 5% {orange-orange-brown- 


V) Tube sockets at V901, V902, V903, 
and V904, Align the index ridge of 
the socket with the index mark on 
the circuit board. Solder all pins to 
the foil. 


INDEX RIDGE WL 


gold), 


INDEX MAR 


OR GOOD SOLDERED 
ONNEC TIONS, YOU MUST 
EP THE SOLDERING 
RON TIP CLEAN... 


IPE IT OFTEN WITH A 


i) 2N3416 transistor (#417-94). See 
the “Transistor Mounting’ Detail 
(fold-out from Page 10). 


Solder all leads to the foil and cut 
off the excess lead lengths, 


PICTORIAL 8-1 


oOo % & R%.1 CINCHES) 2 3 4 5 6. 7 
1/8 3/6) 8/6, 7/6 | 

na cD oe afd, 

O 8 4 (em) 2 a 4 5 6 7 8 ° 10 ” 12 13 14 15 16 17 
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CONTINUE 


Ws 


( } Two angle brackets. Use two 6-32 x 
1/4" screws, two #6 lockwashers, 
and two 6-32 nuts, Position the 
short jeg of each bracket so It is 
back as far as possible, in the direo- 
tion of the arrow below, in the 
stotted holes in the circuit board, 


START 


{ “Cut off six strips of eight IC con- 
hectors and set them aside. 


6-32x 1/4" SCREW 


NOTE: Refer to “IC Preparation and 
{nstallation * Detail (fold-out from Page 
10} for information on installing 1C’s. 


ay CD2500E IC (#443-64) at 1C903. 
(AT CD2500E IC (#443-64) at 1C902. 


te 
} CD2500E IC (#443-64) at 10901. 


6-32 NUT 


Install one of the tubes in each tube 
socket. At this time, the tube loca- 
tions are not important, Be sure the 
wide space fines up with the index 
ridge. The tubes are easier to instal! 
if you rock them slightly while you 


( 


) 


PICTORIAL 8-2 


WIDE Spacesgead 
INDEX RIDG 


This compietes the assembly of the circult 
board, Check all connections to be sure 
they are soldered and that no solder 
bridges exist between foils. Set the circuit 
board aside temporarily. 


FINISH 


PARTS PICTORIAL 


KEYBOARD CIRCUIT BOARD 


KEY PART 
No. No, 


RESISTORS, 1/4-WATT, 


5% 

Al 1-60-12 
Al 1-64-12 
Ai 1-69-12 
Al 1-76-12 
Al 1-80-12 
10% 

Al 1-29-12 


HRATEHEIT® 


PARTS 
Per Kit 


1 


PARTS LIST 


Refer to the “Pack Index Sheet” and remove the pack 9 
parts from the carton stamped “PKS 9-10 & 12.” Then 
check each part against the following Parts List. The key 


numbers correspond to the numbers on the “Parts 
Pictorial.” 
DESCRIPTION PRICE — KEY PART PARTS DESCRIPTION 
Each No. No, Per Kit 
MISCELLANEOUS 
| B1 25-200 1 .68 “F tantalum 
100 © (brown-black- 15 ' capacitor 
brown-gold) B1 25-212 1 22 MF tantalum 
390 2 {orange-white- 15 capacitor 
brown-gold) B2 56-26 16 1N191 diode (brown- 
1000 2 {brown-black- 15 white-brown) 
red-gold) : B3 417-118 1 2N3393 transistor 
4700 Q (yellow-violet- 15 B4 65-45 12 Keyboard switch 
red-gold) ° B5 208-36 24 Retaining clip 
10 kQ. (brown-black- 15 
orange-gold) ; 
PARTS FROM PACK #13 (Final Pack) 
39 kQ (orange-white- 15 85-593-1 1 Keyboard circuit board 
orange) B6 = 206-543-1 4 Front subpanel 


NOTE: See Page 192 for ‘Replacement Parts and Price 
Information.” 


PRICE 
Each 


75 
1.05 
a) 
40 


3.85 
15 


4.05 
1,60 


67 
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STEP-BY-STEP ASSEMBLY 


( } Position the keyboard circuit board as shown in 
Pictorial 9-1. Then complete each step on the 


Pictorials, 


START 


NOTE: This circuit board has the foil and 
lettering on the same side. You will install 
and solder the components on the foil side’ 
of the circuit board. 


NOTE; When you install resistors and 
diodes, hold each iead with long-nose 
Pliers as shown, Then bend the tead. 


{¥} 1000 9, 5% (brown-black-red-gald}, 


» 10 kQ, 5% (brown-black-orange- 


gold}. 


( 100 9, 5% (brown-black-brown- 
gold). 


Af 390 2, 5% (orange-white-brown- 
gold). 


A 38 k&2 (orange-white-orange), 


(a 1000 2, 5% (brown-black-red-gold). 


(V) 4700 2, 5% (yellow-violet-red-gotd). 


( vi 39 kQ. (orange-white-orange) . 


t %, 39 kQ {orange-white-orange). 


(")/ 39 kQ {orange-white-orange). 


(") 39 kQ, (orange-white-orange). 


FOR GOOD SOLDERED 
CONNECTIONS, YOU MUST 
KEEP THE SOLDERING 
IRON TIP'CLEAN.. 


WIPE {T OFTEN WITH & 
DAMP SPONGE OR CLOTH. 


Fd 
{ } Solder all leads to the foil and cut 
off the excess fead lengths. Be sure 
the cutoff component leads are not 


close enough together to touch each 
other, The resulting short circuit 
could damage many components, 


PART 
NUMBER 


PICTORIAL 9-1 


CONTINUE > 


When you install diodes, note the 
Position of the barded end, See the 
“Diode Mounting’ Detail (fold-out 
from Page 10), 


2 The foliowing 16 diodes are 
(#56-26) 1N191 — (brown-white- 
brown) diodes. 


3. CAUTION: The diodes must be 
installed exactly in the sequence 
shown. This is to insure they will 
hot be damaged by the soldering 
iron heat when they are soldered, Be 
sure to follow the arrows and install 
each diode exactly where indicated. 


[rome 
om id 
[om 
ee *S 
[from 
Pe 


= Diode. 


ai Diode, 
hh Diode, 


)) Solder ail leads to the foil and cut 
off the excess lead jengths. 
ee 


Solder all leads to the foil and cut' 
off the excess lead lengths. Be sure 
the cutoff component leads are not 
* close enough together to touch each 
other, The resulting short circuit 
could damage many components. 


Ge gumarmnr 
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NOTE: When you install the following 
capacitors, note the position of the posi- 

(+) jead, See the ‘Capacitor 
ting” Detail (fold-out from Page 10). 


68 wF tantalum. 


( 22 HF tantalum, 


} Solder ali leads to the foil and cut 
off the excess lead lengths, 


} 2N3393 transistor (#417-118). Note 
that_the collector lead_is bent 
toward the flat of the transistor_as 


Be sure the cutoff component leads are 
not close enough together to touch each 
other. The resulting short circuit could 
damage many components. 


PICTORIAL 9-2 
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FRONT 
SUBPANEL 


PICTORIAL 9-3 


GejrmarHxiT Page 71 


Refer to Pictorial 9-3 for the following steps. Handle the 
switches carefully, as they are very fragile. 


<<) RETAINING 
CLIP 


Detail 9-3A 


NO 


. your switches already have retaj 
ignore the n 


three steps, 


ing clips in them, 


Detail 9-3C 


(_) Refer to DetaH.9-3A and instafl a retaining clip in one 


corner of a keyboard switch As shown. L, Refer to Detail 9-3C and use a small screwdriver to 


snap the retaining clips into place, 


( ) Similarly install a retaini lip in the opposite corner 


of the\keyboard switch. 
eyseyboare’ swt) (|) Similarly install the remaining eleven keyboard 


- switches, ONE AT A TIME, in the numbered sequence 


() he remainin —— 
9 shown in the Pictorial. 


LD Set the keyboard circuit board component side up 
onto the lugs of the twelve switches. 


(|) Press the circuit board down against switch S801; 
Then solder the two lugs of the switch to the circuit 
board. 


SQUARE 
HOLE 


( ) Press the other end of the circuit board down against 
switch $813, Then solder the two lugs of the switch to 
the circuit board, 


FRONT 
SUBPANEL 


Detail 9-3B 
v7 
WJ Refer to Detail 9-38 and instalt keyboard switch  ( } Solder the tugs of the remaining ten switches to the 
number 1 in the indicated square hole in the front circuit board. 


subpanel, Be sure the switch lugs are positioned as 
shown. Push the switch down fiat against the { } Set the front subpanel aside until it is called for. 
subpanel. 
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MASTER CIRCUIT BOARD 


PARTS 
Per Kit 


KEY PART 
No. No. 


RESISTORS, 1/2-Watt, 


5% 

Al 1-63 1 
Al 1-116 1 
Al 1-114 1 
Al 1-105 6 
Al 1-104 1 
10% 

Al 1-9 6 
Ai 1:33 1 
CAPACITORS 

B1 21-95 5 
B2 25-200 1 
B3 25-250 1 


PARTS LIST 


Refer to the “Pack Index Sheet’ and remove the pack 10 
parts from the carton stamped “PKS 9-10 & 12.°° Then 
check each part against the following Parts List. The key 
numbers correspond to the numbers on the “Master Circuit 
Board Parts Pictorial’ (fold-out from Page 75). 


DESCRIPTION PRICE KEY PART PARTS 

Each No. No. Per Kit 
HARDWARE 

510 Q (green-brown-brown- .15 Dt 250-52 24 

gold) D2 252-15 24 

6200 © (blue-red-red- 15 | D3 254-9 24 

gold) 

8200 © (gray-red-red- 215 TRANSISTOR-IC’s 

gold) 


10 kQ. (brown-black- 
orange-gold) 


DESCRIPTION 


4-40 x 1/4” screw 
4-40 nut 
#4 lockwasher 


numbers; the letters may be different). 


SWITCHES-CONNECTORS 


C1 60-21 1 
C2 60-67 1 
C3 432-144 130 
C4 432-715 7 


HHATHIEIT® 


100 kQ (brown-black- 115 1, Part number, 
yellow-gold) 2. 
1000 2 (brown-black-ted) — -75 3. 
470 kQ (yellow-violet- 15 4, 
yellow} one listed. 
E1 417-94 2 
Et 417-118 3 
E2 443-1 1 
“1 UF dise 25 | £2 443-12 3 
68 2F tantalum 75 E2 443-57 1 
50 uF tubular AS 1. £2 443.58 4 
olectrolytic MISCELLANEOUS 
Fi 73-1 2 
2-position slide 40 F2 73-34 2 
switch 
3-position slide 75 F3  . 260-16 2 
switch 343-12 1 
IC connector (extra OT 344-15 1 
included) 344-16 1 
Circuit board 2,65 344-56 1 
connector 344-57 1 


Part number and type number, 
Part number with a type number other than the 


2N3416 transistor 
2N3393 transistor 
SN7400N IC 
SN7410N IC 
MC3003P IC 
MC3006P IC 


3/8" rubber grommet 
Alligator clip 
insulator 

Alligator clip 
Shielded cable 

Black stranded wire 
Red stranded wire 
Blue wire 

Violet wire 


PRICE 
Each 


-05 
.05 
05 


15 NOTE: Transistors and IC’s are marked for identification in 
one of the following four ways. 


Type number, (in IC's this refers only to the 


1.00 
40 
70 
70 
95 
90 


10 
10 


10 

10/Ft 
,05 /ft 
05 /ft 
.05 /ft 
JOB/t 


73 
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KEY PART PARTS DESCRIPTION PRICE 
No. _No. Per Kit Each 
PARTS FROM PACK #13 (Final Pack) 

85-592-2 1 Master circuit board 22.60 
F4 204-1265 2 Support rail 1.05 
FR 134-282 1 Programmer wire 3.15 


harness 


KEY PART PARTS DESCRIPTION PRICE 
No. No. Per Kit Each 
Parts From Pack #13 (Final Pack) cont'd. 

134-281 1 Master wire harness 8.85 


NOTE: See Page 192 for “Replacement Parts and Price 
Information.” 


STEP-BY-STEP ASSEMBLY 


{ ) Position the master circuit board as shown in the 
identification drawing. Then complete each step on 
the Pictorial, Note that there is lettering on both sides 


START 


( } Cut off eighteen strips of seven IC 
connectors and set them aside. 


NOTE: Refer to “IC Preparation and 
Installation” Detail (fold-out from Page 
10}, for information on installing IC‘s, 


FOR GOOD SOLDERED 
CONNECTIONS, YOU MUST 
KEEP THE SOLDERING 
IRON TIP CLEAN... 

WIPE IT OFTEN WITH A 
DAMP SPONGE OR CLOTH, 


Several circuit board holes will not be 
used. These are special “plated throug! 
{lined with foil} hotes that are used only 


to connect a foil on one side of the circuit 
board to the foil on the other side. When 
you solder component leads to the foil, be 
especially careful that solder does not flow 
into unused holes, 


(4) MC3006P IC (443-58) at ICB. 


(v) MC3006P IC (#443-58) at IC7, 


( ) MC3006P IC (#443-58) at ICG, 


uv 
( | MC3006P IC (#443-58) at IC5, 


ie 
( A MC3003P IC (#443-57) at 1C9. 


of the circuit board. Be sure the circuit board is 
positioned so the part number and holes are in the 
locations shown in the identification drawing. 


The steps performed in this Pictorial are in 
this area of the circuit board, . 


Lf 


IDENTIFICATION 
DRAWING 


— 
PART NUMBER 
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START 
ws 


NOTE: When you install transistors, see 
“Transistor Mounting’ Detait (fold-out 
from Page 10), 


(} 2N3393 transistor {#417-118) at 
Q2. 


(A 2N3393 transistor (#417-118) at 
a1, 


(¢/10 kQ, 5% (brown-black-orange- 
gold). 


{ “1000 2 (brown-black-red}, 
( 1000 © (brown-black-red}. 


A 10 kQ, 5% (brown-black-orange- 
{_ getd). 


i 10” kQ, 5% (brown-black-orange- 
gold), 


ened 
{ \y 1000 © {brown-biack-red}. 
( } Solder alt leads to the foil and cut 

: off the excess lead lengths, 
[7 sername 


0) 3/8" rubber grommet, 


The steps performed in this Pictorial are in 
this area of the cirouit board, 


1 
PART 
NUMBER , 


IDENTIFICATION DRAWING 


PICTORIAL 10-2 
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[tiwe 


(Ys pe disc. \, 


NOTE: When you install electrotytic and 
tantalum capacitors, note the position of 
the positive (+) lead. See ‘Electrolytic 
Capacitor Mounting’ Detail (fold-out 
from Page 10). 


(4 68 uF tantalum. Carefully bend the 
leads as shown to avoid damaging 
the capacitor. 


BEND CORNERS 
{witk PLIERS 


OXIMATELY 
yan 


wi 50 uF tubular electrolytic. 


{ } Solder all leads to the foil and cut 
off the excess fead lengths. 


The steps performed in this Pictorial are in 
this area of the circuit board, 


PICTORIAL 10-3 


IDENTIFICATION 
DRAWING 


PART 
NUMBER 


q 
' 
i 
i 


HRATHEIT 


i 


START 


10 kM, 5% 
gold}. 


{brown-black-orange- 
if 510 2, 5% (green-brown-brown- 
gold), 


wf 100 k82, 5% (browmblack-yellow- 
gold), 


vu 10 kSi, 5% (brown-black-orange- 
goid), 


( a 470 kQ. (yeliowviolet-yellow), 
: (fh Solder all leads to the foil and cut 
off the excess lead lengths. 
( y/ 2naa1e transistor (#417-94) at 04, 


( 2N3393 transistor (#417-11B} at 
(03. - 


ee go ne eT TEE ROS NEETU ae eat 


{“) 2N3416 transistor (#417-94) at O5, 


? 8200 2, 5% (gray-red-red-goid). 


(¥) 10 kQ, 5% (brown-black-orange- 
gold}. 


( } Solder all leads to the foil and cut 
off the excess lead lengths, 


The steps performed in this Pictorial are in 
this area of the circuit board. 


IDENTIFICATION 
DRAWING 


PICTORIAL 10-4 


PART 
NUMBER 
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id) 24-pin connector, Use 4-40 x 1/4” 

screws, #4 lockwashers, and 4-40 
nuts. Then turn the circuit board 
over and solder all 24 pins ta the 
foil. 


24-PIN 
CONNECTOR 


4-40 NUT ‘i 
LOCKWASHER 


4-40 x 1/4" 
SCREW 


iy {In like manner, install 24-pin 
connectors at the remaining six loca- 
tions on the circuit board. Note that 
these six connectors are turned 180° 
from that shown in the above illus- 
tration. 


Cheek all 24 pins of each 24-pin 
connector to be sure they are sol- 
dered, 


PICTORIAL 10-5 


HEATHEIT 


Ey 
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PART 


The steps performed in this Pictorial are in 
NUMBER 


this area of the circuit board. 


IDENTIFICATION 
DRAWING 


Locate the programmer wire harness 
(#134-282) and straighten it out as 
shown in Detait 10-64, 


{insert the breakout end of the wire 
harness through the indicated grom- 
met from the component (IC) side 
of the circuit board. 


NOTE: In the following steps you will 
connect the wire harness to the circuit 
board. Solder-each-wire to the component 
(IC) -side—of—the 
installed -—Then—cut—eff—the—sxeess—wire 
length. CAUTION Be -sure—no_solderd 
splashes or dri Bt rete 


Connect the wires from BO#1 as follows: 


(LY White wire to BB. 


(4 Brown wire to D2, - 


PICTORIAL 10-6 
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START 


( } Turn the circuit board component 
side down and position it as shown. 


() Locate the master wire harness 
(#134-281) and straighten it out as 
shown, 


{ } Position the wire harness along the 
circuit board with the wires from 
breakouts (BO) 1 through 6 as 
shown, Position the remaining 
harness wires past the end of the 
circuit board, 


PICTORIAL 10-7 
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The steps performed in this Pictorial are in 
this area of the circuit board, 


IDENTIFICATION 
DRAWING 


PART 
NUMBER 


NOTE: In the foliowing steps you will 
-J solder the wire harness to the component 
side of the circuit board. Solder each wire 
as it is installed and cut off the excess wire 
ends. 


(4) Large black 10 GND. 


ree Gray to NOISE, 


(¥) . Either blue to RE-PRGM SQ, 


{ Other blue to RE-PRGM SQ. 
( 4 Smalt red to +15V, 


(VF Large red to +5V. 
} Small black to SQ OVRID. 


(4) Violet to STOP SWP, 


( a / Yellow to STEREO ONLY 2. 


tA {White to SO DEFEAT. 
See ee 


{ vy Ejther shielded cable: Inner lead to 
RIGHT CHAN, shield fead to GND. 


( 4 Other shielded cable: Inner lead to 
LEFT CHAN, shield lead to GNO. PICTORIAL 10-8 


Page 82 
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The steps performed in this Pictorial are in 
this area of the circuit board. 


IDENTIFICATION 
DRAWING 


PART 
NUMBER 


Connect the wires from BO#5 to the 
circuit board as follows: 


( 4 Yellow to ST LT 2. 


(/) Blue to +0V SWP, 


(1) White to MULTIPATH. 


( 4 Violet to METER SW (—). 


(7) Small brown to METER SW (+). 


(/) Large brown to +8V. 


Connect the wires from BO#4 to the 
circuit board as follows: 


( yj Gray to UNLOCK LIGHT. 


(J) Violet to SQUELCH, 


(J) Blue to RE-PGM. 


(1) Green to SPEED 2. 
: 


("| Yellow to SPEED 1. 
i 


(} Red to +5V (SWI. 


PICTORIAL 10-9 
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PART 
NUMBER 


The steps performed in this Pictorial arein 
this area of the circuit board. 


IDENTIFICATION 
DRAWING 


Connect the wires from BO#2 as follows, 
The wires from BO#3 will be connected 
later, 


Violet to STOP, 


(J) Yellow to At, 


(J Brown to 88, 


PICTORIAL 10-10 


START 


i 


Connect the wires from 80#3 in the 


following steps. Solder each wire as it is} 


installed. 


(V) White to B4, 


re 


(¥) Orange to 82, 
i 


ch) Gray to B1, 


(4) Violet to 8. 
| 


(v) Blue to C4, 


(1) Green to C2, 
(£) Yellow to C1, 
(41 Brown to D8, 
(4) Black to D4, 


(+) Red to D2, 


Connect the wires from BO#1 to the 
circuit board as follows: 


ji ) White to L4. 
(X) Viotet to L1. 


ef 
(i) Black to L2. 


PART 
NUMBER 


The steps performed in this Pictorial are in 
this area of the circuit board. 


IDENTIFICATION 
DRAWING 


ep Dy ICI) EAE 


PICTORIAL 10-11 


Page 85 


Ge armarrrrrs 
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START 


(A Position the circuit board compo- 
nent side up as shown, 


NOTE: When you prepare stranded 
hookup wire, remove 1/4” of insulation 


from each end of the wire. Use wire of the 
color specified and cut it to the indicated 
jength. Solder each wire as it is instalted, 


(4) Prepare an 78” jength of red 
stranded wire, 
rd 
(/) Prepare an 18" jength of black 
stranded wire. 
(+ | install red alligator clip insulators on 
one end of each wire. 


im 4 Install an alligator clip on one end of 
each wire, 


CRIMP AND SOLDER 


SHO 7°.) 


Wh Now push the alligator clip 
insulators over the alligator clips. 


am d 18" Jength of black stranded wire in 
/the hole marked (-}. 


) 3-position slide switch (#60-67) at 


$2, Soider all eight pins to the foil, 


( v4 2-position slide switch (#60-21) at 
St, Solder all six pins to the foil, 


ou % % 1 (INCHES) 2 
178 | 378 | 57a) 7/6 | 
= 


PART 
NUMBER 


IDENTIFICATION 
DRAWING 


cf rat 
F ) The steps performed in this pictorial are in 


S 
1] 
this area of the circuit board, 


BLK RED 


PICTORIAL 10-12 
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Circuit board support rai} along each 

long edge of the circuit board, 

Mount the rail to the side of the 

circuit board opposite the com 

ponents. Use 4-40 x 1/4" screws, #4 * 
lockwashers, and 4-40 nuts at each 

of the five holes in each rail. Be 

careful not to pinch any wires. 


COMPONENT 
S\DE 


ZF: A 


Cita, 


CIRCUIT BOARD 
pAcipauT, RAIL 
| 


& 4-40 x 1/4" SCREW 


PICTORIAL 10-13 
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IDENTIFICATION 
DRAWING 


NUMBER 


The steps performed in this Pictorial are In 
this area of the circuit board. 


START 


_ y CUT THE CABLE ACCORDING TO THE DIMENSIONS 


BELOW, PREPARE EACH END AS SHOWN. 
Jn—3 / 4" 3h" 


| pe 14 — 
a “aa Se 


Le 
ve Detail 10-144 “a 


Position the circuit board compo- 
nent side up as shown, 


Prepare two 16" lengths of small 
shielded cable as shown in Detail 
10-14A, 


NOTE; Solder the foltowing cables and 
wires as they are installed, 


Either shietded cable; Inner jead to 
LEFT CHAN, shield lead to GND, 
The other end of this cable will be 
connected later. 


SHIELD 
LEAD 


Other shielded cable: Inner lead to 
RIGHT CHAN, shield lead to GND, 
The other end of this cable will be 
connected later, 


OTE: When you prepare hookup wire, 
emove 1/4" of insulation from each end 
if the wire, 


18” blue wire at SCOPE VERT. The 
other end of this wire will be 
connected tater. 


18" violet wire at SCOPE HORIZ. 
The other end of this wire will be 
connected later, 


This completes the assembly of the master 
circuit board, Check all connections to be 
sure they are soldered and that no solder 
bridges exist between foils, Set the master 
circuit board aside until it is catled for. 


PICTORIAL 10-14 


Yay Vo Oo 4" 2” 3" 4” 5” 


CIRCUIT BOARD CHECKOUT 


CAUTION: It is important that you complete the following 
checkout procedure for each circuit board. Carefulty inspect 
both the component and foil sides of the circuit boards for 
the following most commonly made errors. Consult the “Kit 
Builders Guide” and “Step-by-Step Assembly” to remedy a 
particular problem on a particular circuit board. 


1. Unsoldered connections. 
2. “Cold” solder.connections. 
3. Solder bridges between foil patterns. 


4, Protruding leads which could touch together. 


5. Check tantalum and electrolytic capacitors for the 
correct position of the positive (+} ends. 


6. Be sure the banded ends of the diodes are positioned 
correctly. 


7. Check transistors for the proper type and installation. 


88 


8. 


Check integrated circuits for the proper type and 
installation. Be sure the leads are securely inserted into 
the connectors. 


CIRCUIT BOARDS 


( 


) Power Supply 

} Programmer 

} Pretoad Decoder 

} Generator-Divider-Oscillator 
) Tuner/Phase-Lock-Loop 

) 1-F 

} PLL-Multiplex- 

) Readout 

} Keyboard 


} Master 


HEATHEIT" 
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CHASSIS 


KEY PART PARTS 


No. No. Per Kit 
CAPACITORS 

Al 21-70 1 
A2 27-60 1 


METAL PARTS 


Bi 208-6 1 
B2 208-30 6 


PARTS LIST 


Unpack the package marked 11 and check each part against 
the following Parts List. The key numbers correspond to the 
numbers on the Chassis Parts Pictorial (fold-out from Page 
88). NOTE: Any part that is packaged in an individual 
envelope with a part number on it should be placed back in 
its envelope, after it is identified, until it is called for in a 


FUSEHOLDER-TERMINAL STRIPS-SOCKETS 


C1 423-2 
C2 431-8 
C3 431-27 
C4 431-51 
C5 434-107 
C6 434-147 


—Ppoaaa oa 


FIDATERIT® 


step. 
DESCRIPTION PRICE J KEY PART PARTS DESCRIPTION 
Each 4 No. No. ‘Per Kit 
HARDWARE 
01 HF 1.4 kV ceramic 25 | #6 Hardware 
22 uF Mylar 40 {D1 250-170 14 #6 x 1/4" sheet metal 
screw 
D2 250-56 1 6-32 x 1/4” screw 
D3 250-89 7 6-32 x 3/8” screw 
D4 = 252-3 8 6-32 nut 
Capacitor bracket 25 | D5 254-1 10 #6 lockwasher 
Circuit board retainer 15 | D6 259-1 1 #6 solder lug 
Fuseholder 95 
Screw-type terminal strip .15 
3-lug terminal strip .15 | #8 Hardware 
2-lug terminal strip -15 [£1 250-362 4 8-32 x 5/16” screw 
Phono socket 60 E2 252-4 4 8-32 nut 
AC socket 25 FES 254-2 4 #8 lockwasher 


PRICE 
Each 


05 


05 
05 
05 
05 
05 


05 
.05 
05 


Page 90 Gagermarrxir 
KEY PART PARTS DESCRIPTION PRICET KEY PART PARTS DESCRIPTION PRICE 
No, No. Per Kit Each No. No, Per Kit Each 
MISCELLANEOUS Parts From Pack #13 (cont’d,} 

; G3 204-1263 i Support bracket 3.60 

Fi 57-42 2 3A1 diode 1.75 1G4 206-545 1 AC shield 2.15 
F2 75-74 1 Strain retief 158 7G5 206-544-1 1 RF shield 1.65 
207-22 1 Cable clamp 15 [G6 54-201 1 Power transformer 12.65 

F3 261-44 4 Foot .20 89-37 1 Line cord 1.00 
F4 421-20 1 5 ampere slow-blow fuse .50 |G7 73-78 1 Grommet strip 85 
FR 485-14 2 Hote plug -15 344-15 1 Large black wire 05 /it 
344-16 1 Large red wire “ .05/ft 

PARTS FROM PACK #13 (Final Pack) 390-926 1 Line cord label 25 
GB 25-261 1 6000 YF electrolytic 2.10 

oa eee | ree on NOTE: See Page 192 for “Replacement Parts and Price 


information.” 


STEP-BY-STEP ASSEMBLY 


Refer to Pictorial 11-1 (fold-out from Page 93) for the 
following steps. 


(J) Locate the chassis and position it as shown on your 
work surface. 


PHONO 
SOCKET 


FLAT WASHER 


3 INSIDE OF 
“ CHASSIS 
~ Pa SOLDER LUG 
Detail 11-1A 


Mount a foot at AA, AB, AC, and AD on the chassis 
bottom. Peel away the protective paper on each foot 
and stick it into piace as shown, 


Refer to Detail 11-1A and mount phono sockets on 
the chassis at AG, AH, AJ, and AK. Use the hardware 
supplied with the sockets. Be sure the solder lug is 
positioned as shown, NOTE: Do not overtighten the 
sockets as they can be’broken, 


Bend up the solder lug on each socket as shown in the 
Pictorial, 


Detail 11-1B 


(4 Refer to Detail 11-1B and install hole plugs in the 
chassis at AE and AF. Push them into the holes until 
they snap into place. 


NOTE: When hardware is called for in a step, only the screw 
size will be given, For instance, if “6-32 x 3/8’' hardware” is 
called for, it means that a 6-32 x 3/8” screw, one or more 
#6 lockwashers, and a 6-32 nut should be used, The Detail 
referred to in the step will show the proper number of 
lockwashers to use. 
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NY 6-32 x 3/8" 
iy eat eq uStHOLDER 
SCREW-TYPE BL & ile out 
TERMINAL STRIP a N 2 


INSTALLATION 


INSIDE OF 
CHASSIS 
1 
RUBBER WASHER d -™ 


LOCKWASHER 


#6 SOLDER LUG NUT 


Detail 11-1E 
( J Refer to Detail 11-1E and mount the fusehoider at AR 


-32 NUT ES 
ap SHER . 
/* #6 LOCKWA with the hardware supplied with the fuseholder, Be 
© sure to position the lugs as shown. 
6-32 NUT “4 
(") Bend lug 2 of the fuseholder away from the fuseholder 


Detail 11-1C ‘body as shown, 


( Kv Remove the fuseholder cap by twisting it 
counterclockwise. Then install the .5A slow-blow fuse 
and replace the cap. - 


( df Mount the screw-type terminal strip on the outside on 
the chassis as shown in Detail 11-1C. Position the lugs 
as shown and use a 6-32 x 3/8” screw, a #6 solder jug, 
and a 6-32 nut at AL. Be sure to position the solder 
jug against the terminal strip lug as indicated in the 
Pictorial. Use 6-32 x 3/8” hardware in the remaining 
hole. 


INSET 


— 


oJ Refer to Detail 11-1D and mount the 2-lug terminal 
strip at AN with 6-32 x 3/8" hardware. Position the 
jugs as indicated in the Pictorial. 


Detail 11-1F 


2-LUG ——* . . . 
TERMINAL STRIP NOTE: When you install the ac socket in the following 
steps, be sure to position the socket with the wide slot as 


shown in the inset drawing. 


; \ : Y) Install the ac socket into the chassis by pressing it into 
Detail 11-1D §-32 nur @ position at AP as shown in Detail 11-1F. 


#6 LOCKWASHEREGSS 
Q 
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( | 


8g 6°32 NUT 


#6 LOCKWASHER 


3-LUG 
TERMINAL 
STRIP 


OCKWASHER 


& erie 
Detail 11-11 


Mount the 3-lug terminal strip at AS with 6-32 x 3/8” 
hardware as shown in Detail 11-1H. 


© 6-32 wut 


GD #6 LOCKWASHER 


CAPACITOR 
BRACKET 


#6 LOCKWASHER 


6-32 x 1/4" 
SCREW 


Detail 11-1J 


( / Refer -to Detail 11-1J and mount the capacitor bracket 


d 


at AT with 6-32 x 1/4” hardware. 


Install the six circuit board retainers on the support 
bracket as shown in Detail 11-1K. Make sure the 
retainers and the support bracket are positioned 


properly. 


7 


Gaqrmariixir4 


SUPPORT 
BRACKET 


#6x 1/4" SHEET §, 
METAL scREW © 


Detail 11-1K 


Mount the support bracket on the chassis with #6 x 
1/4" sheet metal screws at AU, AX, AY, and AZ as 
shown in Detail 11-1K. NOTE: Do not overtighten the 
screws. You might strip out the threads so they will 
not hold properly. 


Refer to Detail 11-1L and mount the rf shield to the 
support bracket with #6 x 1/4" sheet metal screws at 
BA. . 


Mount the cable clamp at BB on the rf shield as shown 
in the Detail with 6-32 x 3/8” hardware. Position the 


cable clamp as shown, 


Geegermarrrrirs| Page 93 


o 


yh) CABLE CLAMP 
2. #6 LOCKWASHER 


PAU) 6-32 NUT 


RF 
SHIELD 


#6 x 1/4" 
SHEET METAL 
SCREW 


SUPPORT 
BRACKET 


8-32 X 5/16" 
SCREW 


(x --~ 


Detail 11-1L 


MEASURE ALL LEADS 


FROM BOTTOM EDGES . 
OF TRANS FORMER Detail 11-1N 


BLK 
3n 


al VELSBLK ( d Cut the leads of the power transformer (#54-291) to 
ao / {the lengths shown in Detail 11-1M. After the leads are 
cee RED- BLK 

a a - 3 cut to length, remove 1/4” of insulation from the end 
of each lead. Then, if necessary, melt a small amount 
of solder on the exposed end of each lead to hold the 
smal] wire strands together, 


RED-YEL ‘ . 
BRN \ RED RED gH { U/Mount the power transformer to the chassis as shown 
pr RN 8 in Detail 11-1N with 8-32 x 5/16” hardware. Be sure 
to position the transformer with its leads as shown in 
the Pictorial. Slide the transformer forward away from 
the ac socket, as far as possible before you tighten the 
Detail 11-1M hardware, 
oO ¥ Y% (INCHES) 7 


pried TL al spt tet 


Oo 8 4 (em) 2 
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ALTERNATE LINE VOLTAGE WIRING 240 VAC WIRING 


Two sets of line voltage wiring instructions are given below, 
one for 120 Vac line voltage and the other for 240 Vac line ~ 
voltage. In the U.S.A., 120 Vac is most often used, while in \ o 
many other countries 240 Vac is more common. USE ONLY \, RED-BLK 
THE INSTRUCTIONS THAT AGREE WITH THE LINE 
VOLTAGE IN YOUR AREA. 


NOTES: 

1. In some of the following steps, you will be directed to 
“make a mechanically secure connection.” Do this by 
inserting the wire through and/or wrapping it around 
the lug before soldering. See the inset drawing on 


Pictorial 11-2. 
{ 
| 2. In the following steps, (NS) means not to solder 
because other wires will be added later, “‘S— with a 
i j number, such as (S-3), means to solder the connection. 
| i, The number following the “‘S” tells how many wires 
! are at the connection. : 


120 VAC WIRING 


240 Vac Wiring 
Refer to Detail 11-2B for theo! ng steps. 


( } Connect the black ower trangfdrmer lead to lug 1 of 
24ug terminal strip AN (NS}.\Make a mechanically 
secure connéctign. 

\ 
Connect/ thé yellow-black and greén-black power 
transfo, Wa leads to lug 2 of 2-lug teri ynal strip AN 
{S-2) e a mechanically secure connecijon. 


ya 


Onnect the red-black power transformer, fead to lug 2 
of ac socket AP (NS). Make a mechanically secure 
connection, 


120 Vac Wiring 


Refer to Detail 11-2A for the following steps. 


Wy Connect the black and green-black power transformer 
leads to lug 1 of 2-lug terminal strip AN (NS). Make a 
mechanically secure connection. 


( J Connect the red-black and yellow-black power 
transformer leads to lug 2 of ac socket AP (NS), Make 
a mechanically secure connection. 


(INCHES) 2 3 4 5 6 7 


phe de a Ld 


q : 
é 7 8 e 10 " 12 19 14 15 16 ” 


0.4 % % 1 
ye ere 8/8, 7/8 

Lee et tt 
5 a 4 5 


0 1 (em) 2 
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CHASSIS WIRING AND ASSEMBLY 
Refer to Pictorial 11-2 for the following steps. 
{ ) Prepare the following lengths of large black wire: 


2-1/2" 
24". 
24” 


NOTE: Make mechanically secure connections in each of the 
next four steps. 


wf Connect the 2-1/2” large black wire from lug 2 of 
fuseholder AR (S-1) to lug 1 of ac socket AP (NS). 


(4) Connect one end of a 24” large black wire to lug 1 of 
fusehoider AR (S-1).. The other end will be connected 
later. 


(4 Connect one end of a 24” large black wire to lug 1 of 
2-lug terminal strip AN (NS). The other end will be 
connected later. 


{ Y connect a .01 uF 1.6 kV ceramic capacitor between 
lug 1 of terminal strip AN (8-4 for 120 VAC or 5-3 for 
240 VAC) and lug 2 of socket AP (NS). 


NOTE: The flat 2-wire cord supplied with this kit is 
approved for use in the U.S.A. and in some other countries. 
tf this cord is not approved for your locality, obtain an 
approved cord locally and proceed with the following steps, 
making changes as necessary, 


eS f 
eT 


' ! 
Yell —mnennam | = 3 4 nem 


\ 


Detail 11-2C 


(AC Refer to Detail 11-2C and prepare the end of the 
2-wire line cord, 


( J Pass the line cord through hole BC in the chassis. 


(x) Connect the ribbed side of the line cord to lug 2 of 
socket AP (S-4, 120 Vac; S-3, 240 Vac). Make a 
mechanically secure connection, 


{ vi Connect the other side of the line cord to lug 1 of ac 
socket AP (S-2). Make a mechanically secure 
connection. 
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OUTSIDE 
OF CHASSIS 


SQUEEZE THE TWO 
SEGMENTS TOGETHER. 


PLACE THE 
LINE CORD IN 
THE SLOT. 


Detail 11-2D 


( 4 Install: the line cord strain relief at BC as shown in 
Detail 11-2D. It may be necessary to squeeze the 
strain relief with pliers when installing it. 


Refer to Pictorial 11-2 for the following steps. 


( K Connect one of the 2” green power transformer leads 
to lug 1 of terminal strip AS (NS). 


7) Connect the other 2" green power transformer lead to 
lug 2 of terminal strip AS (NS). 


(v+ Connect the .22 uF Mylar capacitor between tugs 1 
(NS) and 2 (NS) of terminal strip AS, 

NOTE: When _ installing diodes, refer to the ‘Diode 

Mounting” Detail on the fold-out from ‘Page 10. 


{ f Connect the lead from the banded end of a 3A1 diode 
(#57-42) to lug 3 of terminal strip AS (NS}, Connect 
the other lead to lug 1 of 3-lug terminal strip AS (S-3). 


{ W Connect the lead from the banded end of a 3A1 diode 
to lug 3 of terminal strip AS (NS). Connect the other 
lead to lug 2 of terminal strip AS (5-3). 


( W Locate the previously assembled master circuit board 
and position it next to the chassis as shown, 


iy Connect either of the red power transformer leads to 
one of the 30 Vac holes in the master circuit board 
, (8-1). 


( | Connect the other red power transformer lead to the 
remaining 30 Vac hole in the master circuit board 
(S-1). 


( J Connect the red-yellow power transformer lead to the 
+18 V hole in the master circuit board (S-1}. 
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NOTE:. The green-yellow power transformer lead will be 
connected later. 


(x Locate the two 24” large black wires (from the 
fuseholder and terminal strip) and twist them together 
to form a twisted pair, Then insert them through 
grommet BD in the master circuit board. The other 
end of the twisted pair will be connected later. 


( wy Connect the violet wire coming from the ‘Scope 
Horiz” hole in the master circuit board to lug 1 of 
phono socket AK (S-1}. 


( A Connect the blue wire coming from the ‘Scope Vert” 
hole in the master circuit board to lug 1 of phono 
socket AJ (S-1). 


we Connect the inner lead of the coaxial cable coming 
from the “Left Chan” hole in the master circuit board 
to lug 1 of phono socket AG (S-1}. Connect the shield 
lead to lug 2 (8-1). 


( A connec the inner lead of the coaxial cable coming 
from the “Right Chan” hole in the master circuit 
board to lug 1 of phono socket AH (S-1}. Connect the 
shield lead to lug 2 (S-1). 


Refer to Pictorial 11-3 (fold-out from Page 99) for the 
following steps. 


Garr arrrire 


#6 x 1a" ~ 
SHEET METAL 
SCREW 


Detail 11-3A 


if Refer to Detail 11-3A and mount the left side to the 
chassis with five #6 x 1/4” sheet metal screws. NOTE: 
Be careful not to pinch any wires between the left side 
and the chassis. 


MASTER 
CIRCUIT 


MOUNTING TABS 


6-32 x 3/8" SCREW 
GCGCGCS CLC 


ooo 


Gee 


Je ocGece 
F- OCCCCY 


| ge x1san 
SHEET METAL 
SCREW 


Detail 11-3B 


Gegrmarerirs 


{ Carefully fold up the master circuit board and position 
it behind the mounting tabs on the left side as shown 


in Detail 11-3B. Then mount the master circuit board 
to the left side with 6-32 x 3/8” hardware. 


(EY Again refer to the Detail and position the two wires 
and two coaxial cables from the rear panel phono 
sockets as shown. Tuck them neatly between the left 
side and the support bracket. 


to inetall a #6 x 1/4” sheet metal screw through the 
chassis into the master circuit board support rail, 


( Insert the large black and the large red test lead wires 
with clips into cable clamp BB on the rf shield, Fold 
the wires neatly back and forth and insert them into 
the cable clamp. 


@ 


Fo 


1-1/8" 
GROMMET STRIP 


ue 
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#6 x 1/4" 
@ sweer METAL 
SCREW 
| REAR OF I LINE CORD 
CHASSIS LABEL 
if i AT 


ONINZdO 30536 
avO9 3NI7 LO3SNNOOSIO 


NOLLNVS 


TRANSFORMER AND 
LARGE BLACK WIRES 


Detail 11-3D 


Carefully position the ac shield over the ac power 
wiring as shown in Detail! 11-3D. The power 
transformer wires and the two large black wires should 
go through the grommet and not be pinched between 
the chassis and the ac shield. 


a Mount the ac shield to the chassis with #6 x 1/4" 


Detail 11-3C 


(4 Refer to Detail 11-3C and cut off a 1-1/8” length of 
the grommet strip. 

( / Locate the ac shield and instatl the grommet strip into { A 

it as shown, Make sure the ends of the grommet strip 

are even with the edges of the ac shieid. 


o % (INCHES) 


78 


hw % 1 2 8 
3/a | 5/8 


sheet metal screws. 


( inspect the wiring inside the ac shield by looking into 


the open end. There should be no bare wires near or 
touching any of the sheet metal, 


Locate the line cord label and remove the protective 
backing paper. Then stick the label into position on 
the ac shield as shown in Detail 11-3D. 


her eel +h HH tobe, oe 


B+ (cM) 2 6 7 


4 
| j 
pte lt 


13 
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Refer to Pictorial 11-3 for the following steps. 


if Press the solder lug against the indicated lug of 


is} 


ie) 


u %& % 1 
fe 3/e| 5/8 7/8 


1 3/8 


6 8 1 


a 


screw-type terminal strip AL. Then solder the two Jugs 
together, 


Press the 6000 pF electrolytic capacitor into capacitor 
bracket AT. Refer to the Pictorial and rotate the 
capacitor until the positive (+) or dot marked lug is 
positioned as shown. 


Stide capacitor AT backward toward the transformer 
so the Jug end is near the capacitor bracket. The wires 
and lead in following steps will be easier to connect 
with more working room. 


Connect the green-yellow power transformer lead to 
the negative (unmarked) lug of capacitor AT (NS). 


(INCHES) 2 3 


1 (cM) 2 3 4 5 6 7 


Gare arexrrs 


Prepare the following lengths of large wire: 


6" large black 
6” large red 
4" large red 


Connect the 6” large black wire between the negative 
{unmarked} jug of capacitor AT (S-2) and the hole 
marked GND (printed on the foil side} on the master 
circuit board (S-1). 


Connect the 6” large red wire between the positive (+) 
lug of capacitor AT (NS) and the hole marked +8V 
(printed on the foil side) on the master circuit board 
(S-1). 


Connect the 4” large red wire between the positive a) 
lug of capacitor AT (S-2) and lug 3 of terminal strip 
AS (S-3), 


Stide capacitor AT forward away from the transformer 
until it is centered in the capacitor bracket/as shown in 
the Pictorial. j 


Temporarily set the chassis aside until it is call 5% for later. 


. 2 


4 5 
td pol pt pt 
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FRONT PANEL 


PARTS LIST 


Refer to the “Pack Index Sheet’ and remove the pack 12 
parts from the carton stamped “PKS #9-10 & 12.” Then 
check each part against the following Parts List. The key 
numbers correspond to the numbers on the Front Panel 
Parts Pictorial on the fold-out from this page and from Page 


101. 
2 KEY PART PARTS DESCRIPTION PRICE J KEY PART PARTS DESCRIPTION PRICE 
& No. No. Per Kit Each § No. No. Per Kit Each 
> SWITCHES #4 Hardware (cont’d.) 
& C3 252-15 15 4-40 nut .05 
1 60-13 1 2-position stide switch 40] C4 254-9 20 #4 lockwasher .05 
#tA2 60-22 1 3-position slide switch OF C5 250-156 3 4-40 x 1/8” setscrew .05 
© AZ 64-31 1 Round pushbutton switch = 2.20 
< A4 64-86 1 B-switch assembly 5.70 | #6 Hardware 
: AB - 64-87 1 3-switch assembly 4.30].D1 250-56 6 6-32 x 1/4” screw .05 
; "AB 64-88 1 Power switch _ 3.00 D2 250-170 19 #6 x 1/4" sheet metal 05 
© AT, 266-258 1 Pushbutton switch 2.25 screw 
: ’ D3 250-8 2 #6 x 3/8" sheet 05 
: _ metal screw 
D4 250-89 2 6-32 x 3/8" screw -05 
: CONTROLS-METER D5 250-270 5 6-32 x 3/8" black ,05 
a screw 
e BI 10-901 2 1000 2 control (1k) 2.95 | D6 250-276 10 6-32 x 3/8" black flat .05 
= BI 10-902 1 10 kf controt 3.30 head screw 
» B2 407-167 i Meter 5.65) D7 254-1 8 #6 lockwasher 05 
a D8 259-1 4 #6 solder lug 05 
. Dg 252-3 9 6-32 nut .05 
, HARDWARE Other Hardware 
a El) 252:39 3 Control nut 05 
| #4 Hardware E2 254-14 3 Control lockwasher 05 
Ci 250-52 8 4-40 x 1/4” screw 05] E3 259-12 1 Control solder lug 05 
C2. 250-1114 6 4-40 x 1-1/4" black screw 05} £4 253-30 1 Large flat washer 05 
E5 253-9 2 #8 flat washer .05 
HERATHEIT® — 99 
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KEY PART | PARTS 
No. No. Per Kit 


DESCRIPTION 


MISCELLANEOUS PLASTIC 


Fi 261-43 1 
F2 266-257 6 
F3 432-713 3 
F4 462-352 1 

462-353 “9 
F5 354-6 1 
Fe 432-715 1 


Foot 

Card guide 

Card socket 
12-pushbution set 
(numerals 0-9, By-Pass, 
and Reset} 

Black pushbutton 
Wire tie 


Circuit board connector 


MISCELLANEOUS MECHANICAL 


Gi. 204-1808-1 
G2  206-331-1 
G3 206-564-1 
G4 462-345 


Qow — 


WIRE-SLEEVING 


340-2 1 
344-50 1 
344-52 1 
344-90 1 
344-96 1 
344-93 1 
346-3 4 
346-6 2 
346-1 1 


Meter bracket 
Light shield 
Meter light shield 
Round knob 


Bare wire 

Black wire 

Red wire 

Black stranded wire 
Biue stranded wire 
Orange stranded wire 
2" sleeving 

1-1/4” sleeving 

Small sleeving 


PRICE 
Each 


16 
25 
3.15 
4.10 


25 
15 
2.65 


1.10 

30 
1.75 
1.20 


.05/ft 
.05/Fft 
.05/ft 
05 /ft 
05 /ft 
05 /ft 
.05/tt 
.05/ft 


10/ft | 


KEY PART 
No. _No. 


GENERAL 
H1 1-80 
Hi 1-144 


H2 21-27 
H3 73-12 
H4 412-55 
H4 412-58 
HS 434-220 
H6 = 431-12 
H7 490-23 


PARTS 
Per Kit 


4 
1 
3 
3 
6 
1 
1 


[= 34] HRATHIIT 
DESCRIPTION PRICE 
Each 


1200 Q, 5% resistor 
(brown-red-red-gold) 
1800 22, 5% resistor 
(brown-gray-red-gold} 
.005 uF ceramic 
Black insulator 
#1815 lamp 

#1813 lamp 

Lamp socket 

4-lug terminal strip 
Small allen wrench 


PARTS FROM PACK #13 (Final Pack) 


4J1 203-1622 
390-921 
J2. . 446-92 
J3 202-601 
85-595 
J4 = 90-545 
J5 204-1264 
J6 490-71 
.J7 490-109 
134-36 
J8 73-39 
345-1 
JQ 266-244 
390-1163 
391-24 


1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 


1 
1 


Front panel assembly 
Top rail label 

Trim panel 

Right side 

Extender board 

Top shield 

Top rail 


Trimmer alignment tool 


Coil alignment tool 
Audio cable 

Foam gasket material 
Flat braid 

Channel Selector card 
(set of 10) 
Certification label 
Blue and white label 


-15 


15 


15 
15 
30 
55 
15 
15 
15 


30.95 


40 
5.20 
2.20 
5.85 
3.90 
4,35 
1.35 

15 
1.15 

15 /ft 

O/t 
5.00 


NOTE: See Page 192 for “Replacement Parts and Price 


Information,” 
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Gag earrKiT 
STEP-BY-STEP ASSEMBLY 
FRONT SUBPANEL . ( W Refer to Detail 12-1A and mount the meter to the 
front subpanel at CA with the meter light shield, 
Refer to Pictorial 12-1 (fold-out from Page 100) for the meter bracket, and #6 x 1/4” sheet metal screws. Be 
following steps. sure the meter is seated properly in the meter bracket. 
7 { Locate the front subpanel (with keyboard circuit 
board) and position it as shown on your work surface. 
9 tient @ 6-32 wut 
SHIELD #6x 1/4" SHEET as 
| g METAL SCREW @D #6 LOCKWASHER 
| TERMINAL 
STRIP 
! 


INSIDE OF L 


FRONT SUBPANEL #6 LOCKWASHER 


INSIDE OF 
RONT PANEL 


& 6-32 x 3/8” 
BLACK 
SCREW 


Detail 12-1B 


NOTE: When black hardware is called for in a step, only the 


Va fa iat " , 
Pe 


( 4 Mount the 4-lug terminal strip at CB as shown in 
Detail 12-1B with 6-32 x 3/8” black hardware. 


Detail 12-1A 


FRONT PANEL PARTS PICTORIAL (Cont’d.) 


<S vy Ay 


YW 
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READOUT 
CIRCUIT BOARD 


#6 x 1/4" 
SHEET METAL 


KEYBOARD 
CIRCUIT BOARD 


PB 
FRONT SUBPANEL 
uses 


Detail 12-1C 


uf Locate the previously assembled readout circuit board 
and temporarily remove the readout tubes, Set the 
readout tubes aside where they will not be damaged. 


( } Refer to Detail 12-1C and position the readout circuit 
board against the front subpanel. Then use #6 x 1/4" 
sheet metal screws to mount the circuit board to the 


subpanel, 
P 2" SLEEVING 


{ J Refer to Detail 12-1D and cut each length of 2” aS = 
sleeving to 1-1/4”, as shown in Part A of the Detail, @) 
(NOTE: Do not use the 1-1/4” sleeving here.) 


( A Refer to Part B of the Detail and very carefully cut 
each of the four lengths of sleeving lengthwise as 
shown. Make the cuts as straight as possible. Try not 
to have ragged edges on the sleeving after it is cut. The 
lengths of sleeving will be used in a later step. 


(4° Reinstall the readout tubes on the readout circuit 
board in the following positions as shown in Detail 
12-1E, 


DR2120 tube at V901. 
DR2100 tube at V902. 
DR2100 tube at V903. 
DR2110 tube at V904, Detail 12-1D 


oO “NM YM y% 1 (NCHES) 2 3 4 5 6 


GarmarHKir 
Hy CUT SLEEVING 
$10 1-1/4" 
v901 veo2 v903 v904 


DR2100 


DR2100 DR2110 


we install one of the previously cut !engths of sleeving on 
each of the readout tubes as shown in Detail 12-1E. Be 
sure the open area of the readout tube is straight 
ahead as shown. 


Soar the three #1816 lamps, and three lamp 
sockets. Install a lamp in each lamp socket. 


BEND UP 
1 
' 


1 
L 1-1/4" SLEEVING 


INSIDE OF 


FRONT SUBPANEL Detail 12-1F 
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( of Position @ lamp socket as shown in Detail 12-1F, Then 
bend up the indicated corner of the lamp socket leg as 
shown, 


( 4 Again refer to the detail and insert one end of a 1-1/4" 
length of sleeving into hole CC. Then clip the prepared 
Jamp socket into position at CC. Be sure the lamp 
socket lugs are positioned as shown. Adjust the 
sleeving so the front edge is about even with the front 
surface of the readout tubes. 


( a4 Similarly insert one end of a 1-1/4" length of sleeving 
into hole CD, Then clip a lamp socket into position at 
CD. Be sure the lamp socket lugs are positioned as 
shown. 


ct Clip a famp socket into the meter light shield at CE as 
shown in Detail 12-1G, 


CS 


LAMP 
SOCKET 


METER | 
LIGHT SHIELD 
| 


Detail 12-1G 
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NOTE: When a wire passes through a connection and then 
goes to another point, as in the next step, it will count as. 
two wires in the soldering instructions (5-2), one entering 
and one leaving the connection. 


1-3/4" 
BARE WIRE 


CUTOUT 
TAB 


LIGHT SHIELD 


Detail 12-2A 


( 4 Position the 3-switch assembly as shown in Detail 
12-2A. Then insert the 1-3/4” bare wire from lug 2 of 
switch A (S-1), through lug 5 of switch A (S-2), lug 2 
(5-2) and lug 5 (S-2) of switch B, and lug 2 of switch C 
(S-2), to lug 5 of switch C (NS). 


Detail 12-1H 


NOTE: If necessary, spread the light shield tabs slightly In 
the following step so the shields will fit firmly when . 
installed. ‘ 

{ vA Locate the remaining three lamp sockets and install a 


#1813 lamp in each of them. Then clip these lamp 
sockets into the three light shields, as shown in Detail 


i 12-1H 

(1) Press the light shields into the front subpanel cutouts 
at CF, CH, and CJ. The front edges of the light shields 
should be even with the front edges of the cutout tabs. 


Refer to Pictorial 12-2 (fold-out from Page 100) for the Detail 12-2B 
following steps. 
( ) Cut off the following lengths of bare wire: 


4-3/4!" 1-1/4" wh Refer to Detail 12-2B and cut off all the straight pins 
3/ , (pins without holes), as shown on the side of the 


Qn " 
5/8" 1" 3-switch assembly opposite the bare Wire. 
5/8" W 
oN % % 1 UNCHES) 2 3 4 . 5 6 1 
4/8, 3/8 | 5/B, 7/8 =n 
QO 8 41 (eM) 2 5 4 5 6 7 e 2 0 OU 12 43 14 8 46 7 


Ashe de 


Gagumariacxit 
® SCREW 


@BD 44 Lockwasner 


3-SWITCH 
ASSEMBLY 


INSIDE OF 


® #4 LOCKWASHER 


) 


Detail 12-2€ 


y . 

( A Refer to Detail 12-26 and mount the 3-switch 
assembly to the front subpanel at CK as shown with 
4-40 x 1/4" hardware. 


Detail 12-2D 


FRONT SUBPANEL 
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Refer to Detail 12-2D for the following steps. 


( J Pasition the 5-switch assembly as shown. 


(4 Connect a 1200 2, 5% resistor (brown-red-red-gold) 
from lug 6 of switch F (S-1) to lug 6 of switch E (NS), 


{ f Connect a 2" bare wire from iug 1 (NS) through lug 6 
(5-3) to lug 9 (NS) of switch E. The wire between lugs 
1 and 6 should be positioned down along side the 
switch, 


(LU) Connect a 5/8” bare wire from lug 9 (S-2) of switch E 
to lug 3 (S-1) of switch F. 


{ f Connect a 5/8" bare wire from lug 4 of switch F (S-1) 
to lug 11 of switch E (S-1), 


A) Connect a 1-1/4" bare wire from tug 3 (NS) through 
lug 6 (S-2) of switch D, and through lug 3 (8-2) to lug 
7 (NS) of switch E. Be sure this wire does not touch 
the bare wire it crosses, ‘ 


{ -}" Connect a 1” bare wire from lug 7 of switch E (S-2) 
through lug 1 (S-2) to lug 8 {NS) of switch F. 


4) Connect a 1” bare wire from lug 8 of switch F (S-2} 
through lug 3 (S-2) to lug 6 (NS) of switch G. 


() Connect a 1” bare wire from lug 6 of switch G (S-2} 
through lug 1 (S-2) to lug 5 (NS) of switch H. 


Refer to Pictorial 12-2 (fold-out from Page 100) for the 
following steps. 


( cut off all the straight pins on the side of the 5-switch 
assembly opposite the bare wires. 


( aa Mount the 5-switch assembly to the front subpanel at 


CL in the same way that you mounted the 3-switch 
assembly, Use 4-40 x 1/4" hardware, 


<j Cut off any straight pins on the side of the power 
switch opposite the lugs with holes. 


{ 4 Mount the Power switch at CN with 4-40 x 1/4” 
hardware, 


Temporarily set the front subpanel aside until it is called for. 
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FRONT PANEL 


Refer to Pictorial 12-3 (fold-out from this page) for the 
following steps. 


rh Refer to Detail 12-3A and open the door on the front 
panel assembly by pushing the nut starter through 
hole DG. 


( 4 Peel the foot from the backing paper and install it in 


the circle on the door label as shown in Detail 12-3A. 


(A Place the front panel assembly face down on a soft 
cloth on your work surface. 


One 


PUSHBUTTON 


PUSHBUTTON NOT FULLY, 
E 


Pm FULLY | 
THREADED 


INSIDE OF 
FRONT PANEL 
ASSEM 


PUSHBUTTON | 
NUT “ENS) 


zi PUSHBUTTON 
€ Sy) NUT 


Detail 12-3B 


(y)- The pushbutton supplied with your kit will be one of 
the types shown in Detail 12-38. If the pushbutton is 
fully threaded as shown in Part A, proceed to the next 
step. If the pushbutton is not fully threaded as shown 
in Part B, install the flat washer as shown; then 
proceed with the next step. 


HEATHEKIT 


(“4 Install the hex nut (supplied with the pushbutton) on 
the pushbutton and tighten it finger tight. 


{~) Mount the pushbutton at DG as shown in Detail 12-3B 
with the pushbutton nut supplied with the push- 
button. 


NOTE: The door can be opened and closed by lightly 
pressing along the top edge. in one position the door is flush 
with the front panet, and in the other position the door is 
open slightly so it can be grasped for opening. 


4 if the door is not within 1/16" of being flush with the 
front panel, proceed as follows: Loosen the 
pushbutton nut and then loosen the hex nut slightly. 
Now retighten the pushbutton nut, The door should 
now be more flush with the front panel, 


ROUND PUSHBUTTON 
SWITCH 


CONTROL 
SOLDER LUG 


INSIDE OF FRONT 
I panel ASSEMBLY 


& CONTROL NUT 


Detail 12-3C 


( A Refer to Detail 12-3C and mount the round 
pushbutton switch at DA with a control solder lug and 
the nut supplied with the switch. Be sure to position 
the switch lugs and the solder lug as shown in the 
Pictorial. 


FRONT 
PANEL ASSEMBLY 


PICTORIAL 12-3 


FRONT PANEL ASSEMBLY 
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NUT 
STARTER 


fa 
° 
fo) 
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Cie: 


CIRCLE 


DOOR 


Detail 12-3A 
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2-3/8" BARE “ 
WIRE 


2-3/8" BARE 
WIRE 


005 uF - 1/2" BARE 


"\ 7 MIRE DH) oe 
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1" BARE WIRE 
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ao) CONTROL 


@ FS) CONTROL LOCKWASHER 


ee 


(NS{DE OF FRONT 
PANEL ASSEMBLY 


@ CONTROL NUT 


(~} Mount the 10 kQ control (#10-902) at DB as shown 
In Detail 12-3D with a control lockwasher, and a 
control nut. 


Detail 12-3D 


(4 Similarly mount a 1000 Q contro! (#10-901) at DC 
with a control lockwasher, and a control nut. 


( ve Mount the remaining 1000 © control (#10-901) at DD 
with a control lockwasher, and a control nut. 


6-32 Nut 


a & #6 LOCKWASHER 


3-POSITION 
SLIDE SWITCH 


(NSEDE OF FRONT 
PANEL ASSEMBLY 


| 
8 
Detail 12-3E 


6-32 x 3/8" 

GQBLACK SCREW 

ve Refer to Detail 12-3E and mount the 3+ “position slide 
switch at DE with 6-32 x 3/8” black screws, #6 
lockwashers, and 6-32 nuts. 


o 


T Simiterly mount a 2-position slide switch at DF with 
6-32 x 3/8" black screws, #6 lockwashers, and 6-32 
huts. 


( v) Unpack the set of ten channel! selector cards. One of 
these cards will be used in the following step. 


4 Refer to Detail 12-3F and loosely mount a card socket 

"at DH with two card guides and 4-40 x 1-1/4" black 

hardware. NOTE: Disregard any numbers or jetters 
stamped near the lugs. 
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@) 4-40 nut © 
1: LOCK WASHER & 


SEE EE EERE! BERGE 


CARD SOCKET 


: CARD GUIDE 


CARD SLOT 
IN 
FRONT PANEL 
ASSEMBLY 
4-40 x 3-1/4" 
BLACK SCREW . 
<7) Detail 12-3F i) 


P Carefully insert a channel selector card through the 
front panel assembly slot and into the card socket you 
are mounting. Be sure the card guides are positioned as 
shown in Detail 12-3F, 

( + Tighten the card socket mounting hardware and then 
remove the channel selector card. 


(4 In a similar manner, mount the two rematning card 
sockets at DJ and DK with card guides and 4-40 x 
1-1/4” black hardware, 


{ / Set aside the ten channel selector cards until they are 
called for. 


Refer to Pictorial 12-4 (fold-out from this page) for the 
following step. 


( .) Position the front subpanel and the front panel 
assembly as shown. Then lay the front subpanel into 
the front panel assembly, 


( 4/Refer to inset drawing on the Pictorial and position 
the lip of the front subpanel under the ridge on the 
front panel assembly. 
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FRONT PANEL WIRING a ( 4 In the same manner, Prepare another 3/4” length of 
bare stranded wire. 


Refer to Pictorial 13-1 (fold-out from this page) for the 


following steps. (T Form one of the 3/4” bare stranded wires to fit into 


the eyelets of lugs 1 (S-1) and 2 (S-1} of terminal strip 


{ of Connect 2 1" bare wire from lug 2 {S-1) to lug 3 (S-1} CB. 


itch DA, . 
of swite (J In the same manner, form the other 3/4” bare 


( uy Prepare the following lengths of solid wire: stranded wire to fit into the eyelets of lugs 3 (S-1) and 
4 (S-1) of terminal strip CB. 


a he black { ) Prepare the folowing lengths of black solid wire: 
ac 
3-1/2” black ” a 
4-4/4 3 
3-1/2" red 6" 4” 
3-1/2" 34/4" 


NOTE: When you perform the following wiring steps, 
position the wires down against the front panel assembly. 


we : Wi ires t il si ircui 
This will provide a neater. looking wiring job. NOTE: When you connect wires to the foil side of a circuit 


board, do not push the insulation tight against the foil. 
Leave it 1/8” away from the foil to insure a good solder 


il) Connect the 2-3/4" black solid wire from the 1” bare CONnection between the foil and wire. 
wire on switch DA (S-1} to lug 3 of contro! D8 (NS). ,) 

; (¥) Connect a 4-1/4” black solid wire from the GND hole 

(%) Connect a 2" black solid wife from lug 3 of contro! in the keyboard circuit board (S-1) to lug 1 of 
DB (8-2) to lug 3 of control DD (S-1)}. . terminal strip CB (NS). 


(¥) Cut two 1” lengths of smal! sleeving. Place a length ( } Connect a 6” black solid wire from lug 1 of terminal 
over each lead of an _ 1800 2, 5% resistor strip CB (NS} to lug 1 of lamp socket CC (S-1), 
(brown-gray-red-gold), j 


(/) Connect a 3-1/2" black solid wire from lug 2 of 
( Connect this 1800 2 resistor between lug 1 of control terminal strip CB (NS) to lug 2 of lamp socket CE 
DD (S-1) and lug 6 of switch BF (NS). (8-1). . 


( 4 Remove the shorting wire from the meter terminals. a . 
: : : (A Connect a 3” black solid wire from lug 2 of terminal 


( v/ Connect a 3-1/2" black solid wire between lug 2 of strip CB (NS) to lug 3 of switch CL-D (S-2), 


~ switch DF (S-1) and lug 1 of meter CA (S-1). oo 
/ poop (/) Connect a4” black solid wire from lug 5 of switch 
(J Connect a 3-4/2"-red solid wire between lug 5 of CK-C (S-2) to lug 9 of switch CL-F (S-1}. 

switch DF (S-1) arid jug 2 of meter CA (S-1}. ; ' : . 
; (7) Connect a 3-1/4” black solid wire from Jug 5 of switch 
(4 Connect a .005 uF ceramic capacitor between lugs 2 CL-H (S-2) to jug 2 of lamp socket CD (S-1), 

{S-1} and lug 6 (S-1) of switch DE. 

/ ( } Prepare the foltowing lengths of red solid wire: 

( Connect a 1/2" bare wire from lug 4 (S-1) to lug 8 


AS-1) of switch DE. 4-1/2" 
3” 

if Remove 3/4" of insulation from a piece of black 4-1/4" 
stranded wire. Tightly twist the small strands together 2" 


and apply a smal! amount of solder to the wire to hold . 
the strands together. Cut this 3/4” length of wire from ( 4A Connect a 4-1/2" red solid wire from lug 2 of lamp 
the longer piece. : socket CC (S-1} to lug 1 of lamp socket CE (NS), 


oO “NY % 3 4 (INCHES) 2 3 4 5 6 7 


Va 
148) a/B | 8/8, 7/8 


QO 8 4 (cM) 2 3 4 8 6 7 Cy e 10 w w 18 a4 16 16 7 
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WV) Connect an 8” red solid wire from tug 1 of lamp 
socket CE (NS} to lug 1 of lamp socket CD (S-1). 


v) Connect a 4-1/4" red solid wire from lug 1 of lamp 
socket CH (S-1} to lug 1 of lamp socket CJ (NS). 


{ 4 Connect a 2” red solid wire from tug 4 of terminal 
strip CB (NS) to lug 1 of switch CL-E (S-2). 


NOTE: When wiring to the card sockets in the following 
steps, disregard any numbers or letters stamped near the 
lugs. 


(/) Twist lugs 16 through 30 of card socket DH 45 
; degrees as shown in the Pictorial. 


( In a similar manner, twist lugs 16 through 30 of card 
sockets DJ and DK 45 degrees. 


icf. Insert a 2-3/8” bare wire through lugs 16 through 30 
of card socket DH. Solder the bare wire to each lug 
except lug 30. 


ty Insert a 2-3/8” bare wire through lugs 16 through 30 
of card socket DJ. Solder the bare wire to each lug 
except lug 30. 


( 4 Insert a 2-3/8" bare wire through lugs 16 through 30 
of card socket DK. Solder the bare wire to each lug 
except lug 16. 


Wire Harness 


Refer to Pictorial 13-2 (fold-out from this page) for the 
following steps. 


(¥) Position. the front panel assembly near the chassis as 
shown, 


NOTE: Be very careful in the following steps not to burn or 
melt any insulation while wiring the wire harness. 


( of carefully lay the wire harness along the readout circuit 
board with breakouts BO#7, BO#8, and BO#9 
separated as shown. Position the breakouts in their 
approximate positions as shown. 


Connect the wires from BO#7 as follows: 


(/) Both large black stranded wires to the bare wire 
between lugs 2 and 3 of round pushbutton switch DA 
(8-2). 


(4 White to lug 1 of switch DA (S-1), 
( A Green to lug 1 of control DC (8-1). 
Yellow to lug 2 of control DC (S-1). 


Page 109 


¢ uw Gray to lug 2 of control DB (S-1). 

{4 Orange to tug 2 of control DD ($1), 

NOTE: When you connect a wire to the foil side of a circuit 
board, as in the next step, leave the insulation 1/8” away 


from the foil to insure a good solder connection between the 
foil and wire. 


we Red to the +5V hole in the keyboard circuit board 
(S-1). 


Connect the wires from BO#8 to the keyboard circuit board 
as. follows: 


(L) Green to “INV Out” (S-1), 

(A) Blue to INV IN (S-1). 

( ) Red to-+5V (S-1), 
Gray to By (S-1}. 

’ Brown to Bg (S-1). 

(UY Yellow to A, {S-1). 

White to Bg {S-1). 


(\) Orange to By (S-1}. 


() Black to GND (S-1). 


(4 Carefully clip off the excess bare wire ends so they do 
not fall down into the front panel wiring. They could 
cause a short circuit, \ 


Connect the wires from BO#9 to the readout circuit board 
as follows: 


(nd Yellow to C; (S-1). 

(WY Violet to Cy (S-1). 

(vb Blue to Cy (S-1). 4} 
iy Green to Cy (S+1}, 

( W Brown to Dg (S-1), 

{ Wf White to L/T {S-1). 

(A Black to Dy (S+1). 


(M Red to Dy (S-1), 


( J Clip off the excess bare wire ends, 
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Refer to Pictorial 13-3 (fold-out from this page) for the 
following steps. Connect the wires from BO#10 to the 
keyboard circuit board as follows: 
(4 Violet to L1 (S-1). 
(4° Black to L2 (S-1). 
(4 White to L4 (S-1). 
(2), Orange to L8 (S-1). 
, ( Brown to Key BD SW (S-1). 
( 4 Green to BPS (S-1). 
( J Yellow to +5 SW (S-1), 
- J Red to +5V (S-1). 
{ 4 Gray to RST (5-1). 


( d - Blue to SHT (8-1). 


Refer to Pictorial 13-4 for the following steps. Connect the 
wires and shielded cables from BO#11 as follows: 


( df Red to lug 6 of switch DF (5-2), 


; w) White to tug 3 of switch DF (8-1). 


if Smal! brown to lug 4 of switch DF (S-1). 


( } Violet to lug 1 of switch DF (S-1). 


( A Either shielded cable to lug 7 of switch DE (S-1), 


(A Remaining shielded cable to lug 3 of switch DE (S-1)}. 


(A Small black to lug 4 of terminal strip CB (S-3), 
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( f Large black stranded to lug 2 of terminal strip CB 
(S-3). 


iY Large brown stranded to lug 1 of lamp socket CE 
(S-3). 


Connect the wires from BO#12 as follows: 
) Blue to lug 6 of switch CK-A (S-1). 
adh Orange to lug 6 of switch CK-B (S-1). 
if Black to lug 6 of switch CK-C (S-1}. 


( J Large red stranded to lug 3 of terminal strip CB (NS), 


( i Any two of the small red wires to lug 3 of terminal 
strip CB (S-3). 


( J Remaining two small red wires to lug 4 of terminal 
strip CB (S-3). 


( jh Yeliow to lug 1 of lamp socket CF (S-1}. 


( J Green to lug 2 of lamp socket CF (S-1). 


Connect the wires from BO#13 to 5-switch assembly CL as 
follows: — 


(%) Brown to lug 2 of switch D (S-1). 
( x Both blue wires to lug 2 of switch E (82). 
(7) Red to lug 5 of switch E (+1). 
( q) White to lug 8 of switch E (8-1). 
(N} Orange to lug 10 of switch E (S-1). 
| I, Green to lug 12 of switch E (S-1). 
{u) Yellow to lug 2 of switch F (S-1), 


{ y Black to lug 5 of switch F (S-1). 
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Refer to Pictorial 13-5 for the following steps. 


Connect the wires from BO#14 as follows: 


{ M Violet to lug 1 of switch CL-G (S-1). 

{ vf White to lug 2 of switch CL-G (5-1). 

( 4 Yellow to lug 2 of switch CL-H (5-1). 

{ y Brown to jug 3 of switch CL-H (8-1). 

{ A Green to lug 2 of lamp socket CH (5-1). 

(4 Red to lug 1 of Jamp socket CJ ($2). 

(vy Gray to lug 2 of lamp socket CJ (S-1), 

i) Blue to lug 30 of card socket DJ (S-2). 

(Ww Orange to lug 30 of card socket DH (S-2}, 

(y Black to jug 16 of card socket DK (S-2). 

(A Refer to Part A of Detail 13-5A and cut 1/4” from the 

wide end of the black insulator as shown, Discard the ' 

a var piece. 


{ J Again refer to Part A of the Detail and cut 1/2” from 
the small end of the black insulator as shown. Discard | 


the 1/2” piece, 

( Looe the twisted pair of jarge black stranded wires 
coming from grommet BD in the master circuit board. 
Then remove an additional 1/4” of insulation from the 
end of each wire. 


«) Refer to Pictorial 13-5 and slide the black insulator 
onto the large black wires from grommet BD as 
shown, Be sure the large end of the insulator is toward 
the ends of the wires. 


Gag rrarexir 
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dh 


WV} 


oO 


ia) 


Squeeze the bare ends of the wires with a pair of pliers 
until the wires are flattened slightly, 


Twist lugs 2 and 5 of switch CN 90 degrees as shown, 


Insert the bare end of one of the large black wires 
through lug 2 to Jug 5 of switch CN, Bend the wire as 
shown at lug 5, Be sure the insulation of this wire is 
close to lug 2. Solder lugs 2 and 5, 


Refer to Part B of Detail 13-5A and insert the bare 
end of the remaining large black wire through lug 3 to 
lug 6 of switch CN. Bend the wire as shown at lug 6 to 
make a mechanically secure connection, Be sure the 
insulation of this wire is close to lug 3. Solder lugs 3 
and 6, 


Form the large black wires at Jugs 2 and 3 of switch 
CN straight toward the rear of the switch. 
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a 
(4 Refer to Part B of Detail 13-5A and slide the black 


insulator forward and onto the rear of the switch. 
Then work the insulator forward, first one side then 
the other, until the exposed wires and lugs are 
completely covered and the insulator is over the 
switch as far as it will go. 


Detail’ 13-5A 
“Lw% % 1 ONCHES) 2 3 4 5 6 7 
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Card Socket Wiring 


CIRCUIT BOARD SOCKET DK 
Refer to Pictorial 13-6 for the following steps. 
: ( Bg (S-1} 12 ($1) 
i) Prepare twelve 11° Jengths of small black stranded 
wire. . ( B, (S-1) 11 ($1) 
: } B, (8-1) 10 (S-1) 
NOTE: When installing these wires in the following steps, . . 
solder one end of each wire to the side of the master circuit ) Cg (S+1) 9 (S-1) 
board the integrated circuits are mounted on. The other 
ends wil! be connected to card socket DK, ) Cy (S-1) 8 (S-1) 
) C, (5-1) 7 (8-1) 
Install these twelve small black wires in the following steps: 
. ) C, (S-1) 6 (S-1} 
HOLE IN ROW 3 OF MASTER ~— LUG OF CARD 
CIRCUIT BOARD SOCKET DK ) Dg (S-1) 5 (S-1) 
Ay (S-1) 14 (S-1) )- Dy (5-1) 4{S-1) 
Bg (S-1) 13 (S-1) ) Dz (S-1) 3 (8-1) 


1 (INCHES) 
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({) Clip off the excess lead lengths from the master circuit HOLE IN ROW 2 OF MASTER LUG OF CARD 


board. Be sure that none of the bare ends of the card CIRCUIT BOARD SOCKET DH 
socket wires are touching each other. 
Refer to Pictorial 13-7 for the following steps. B, (S-1) 11 (S-1) 
( Prepare twelve 11° lengths of the small orange B, (S-1) 10 (S-1) 
stranded wire. Cy ($1) : 9 ($4) 
NOTE: When installing these wires in the following steps, { Ca (8-1) 8 (51) 
solder one end of each wire to the side of the master circuit { Cy (S+1) 7 (8-1) 
board the integrated circuits are mounted on. The other 
ends will be connected to card socket DH. ( C, ($1) 6 (S-1) 
Install these twelve smal! orange wires in the following steps: ( Dg (S-1) 5 (S-1) 
HOLE INROW2OF MASTER LUGOF CARD | Da ($1) 451) 
CIRCUIT BOARD SOCKET DH ( D, (S41) 3 (S-1) 
( A, (8-1) 14 (S-1) 
{ Cut off the excess lead lengths from the master circuit 
} By (5-1) 13 (S-1) board, Be sure that none of the card socket wires are 


) B, (S-1) 12 (S-1) touching each other. 
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NOTE: When installing these wires in the following steps, : 
solder one end of each wire to the side of the master circuit ! : 
board the integrated circuits are mounted on, The other : 
ends will be connected to card socket DJ. ; | 

{ 


Refer to Pictorial 13-8 for the following steps. 


/ Prepare twelve 11 iengths of the small blue stranded 
wire, 
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Install these twelve small blue wires in the following steps: 


eencran oetnentient mere 


HOLE IN ROW 7 OF MASTER LUG OF CARD 


CIRCUIT BOARD SOCKET DJ 
A, (S-1} 44 (S-1) 

Bg (S-1) 13 (S-1) 

B, (S-1) 12 (S-1) 

By (S-1) 11 ($1) 

B, (S-1) 10 (S-1) 

Cg (S-1) 9 (S-1) 

Ca (S-1) 8 (S-1) 

Cp (S-1) 7 (1) Detail 13-84 
Cy {S-1) 6 (S-1) 

Dg (S-1) 5 (S-1) 

D, st) . 4 (S-1) 

Dy (S-1) 3 (S-1) 


Cut off the excess lead lengths from the master circuit 
board. Be sure that none of the card socket wires are 
-touching each other. 


(7) Refer to Part A of Detail 13-84 and position the wire 
tie around the black, orange, and blue wires-coming 
from the card sockets. Then carefully pull the wire tie 
until it is tight around the wires as shown in Part B of 
the Detail, Cut off the excess length of the wire tie. 


Page 118 


AC 
SHEELD 
IN 6-32 NUT 
N . NN. > 


yi), i 


6-32 x 3/8" 
SCREW 


Gagurarexcir 


#6 x 1/4" 
\@ SHEET METAL 
SCREW 


PICTORIAL 14-1 


Refer to Pictorial 14-1 for the following steps. 


of f Mount the right side to the chassis as shown with 
/ #6 x 1/4" sheet metal screws. 
(") 


Use 6-32 x 3/8" hardware and mount the right side to 
the master circuit board, Be careful not to break off 
any of the wires connected to the card sockets. 


Refer to Pictorial 14-2 for the following steps. 


(4 Refer to Detail 14-2A and install the twenty-one 
buttons on the front panel switches. Install each 
button by setting it on the switch shaft and then 
pressing it firmly onto the switch. Securely hold the 
front subpanel while installing the buttons. 


(4 Temporarily foosen the hardware holding 3-switch 
assembly CK to the front subpanel. 


( simitarly loosen the hardware holding 5-switch 
assembly CL. to the front subpanel. 


iy Loosen the hardware holding power switch CN to the 
front subpanel. 


(W) Locate the trim panel and position it on a soft cloth 
under the front panel assembly as shown. 


( Place a #8 flat washer on each mounting post of the 
trim panel as shown. The holes in the flat washers 
should be lined up with the holes in the mounting 
posts, 


why Center the trim panel in the front panel assembly, Be 
sure the holes in the trim panel, #8 flat washers, and 
front panel assembly are lined up. Then mount the 
trim panel to the front panel assembly with 6-32 x 
1/4" screws. NOTE: Do not overtighten the screws. 


{})} Position 3-switch assembly CK so the buttons are 
centered in the trim panel; then remove the trim panel 
and tighten the hardware holding the assembly. 


) Again center the trim panel and position 5-switch 
assembly CL so the buttons are centered in the trim 
panel. Then remove the trirh panel and tighten the 
hardware holding the assemply. 


{1} Now center the trim panel and position Power switch 
CN so its button is centered in the trim panel. Then 
remove the trim panel and tighten the hardware 
holding the switch. 
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Refer to Pictorial 14-3 for the following steps. 


(yy Pee away the backing paper and install the top rail 
labet on the top rail as shown in the Pictoria!. Be sure 
the label is positioned so it can be read from the front 
of the Tuner. : 


{ A corety fold the front panel assembly up to the 
chassis. NOTE: Position the wire harness, card socket 
wires, and Power switch wires so they will not -get 
pinched, Then carefully fit the front panel assembly 
onto the chassis. The front panel assembly will 
temporarily be in this position to complete the 
remaining steps. 


NOTE: The door can be opened and closed by fightly. 
pressing on one of the corners. In one position the door is 
flush with the front panel, and in the other position the 
door is open slightly so ft can be grasped for opening. 


nA Rotate the Auto-Sweep Speed controt, Noise Squeich 
control, and the AGC Squelch control fully 
counterclockwise. 


GeqresrHer 


4 Use the small allen wrench to start 4-40 x 1/8" 
setscrews in the round knobs. 


NOTE: It will be easier to install the round knobs in the 
following steps if the ‘setscrews are tightened to a point 
where the knob can just be slipped on the contro! shaft. 
Then tighten the setscrew. 


( ii Install a round knob on each of the controls. Position 
‘the pointer of each knob as shown in the Pictorial. 


Carefully remove the front panel assembly from the 
chassis. Position the assembly face up in front of the 
chassis. 


NOTE: The remaining parts and hardware will be used 
during the “Test and Adjustments” and “Final Assembly’ 
sections of the Manual. 


This completes the Step-by-Step Assembly section of the 
Manual, Carefully inspect the Tuner and all circuit boards 
for loose or unsoldered wires, and cold solder connections. 
Remove any wire clippings or solder splashes that may be 
lodged in the wiring. Then proceed with the ‘Tests and 
Adjustments’ section of the Manual, 
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TESTS AND ADJUSTMENTS 


The purpose of this section of the Manual is to make sure 
your Tuner will operate properly and that it will not be 
damaged as a result of a wiring error or some other 
difficulty. For example, a transistor could be destroyed 
instantly by a short circuit that causes excessive current. If 
you do not obtain the correct meter reading in any of the 
following steps, refer to the “In Case of Difficulty” section, 
Page 159. 


The “In Case of Difficulty” section is divided into the five 
Parts listed below. Each section contains a different type of 


information to help you, After you locate and repair the 
difficulty, return to this section and complete the rest of the 
steps. 


The “In Case of Difficulty” contains: 


Visual Checks, 
Troubleshooting Chart, 
Bench Testing, 
Checking Components, 
Test Charts, 


TESTS 


NOTE: None of the plug-in circuit boards should be 
installed at this time. 


Refer to Figure 1-1 (fold-out from Page 122) for the 
following steps. 


( va Position the front panel assembly and chassis as shown 
J sO you can watch the meter and operate the switches. 


{} Open the front panel door and place the 
SIGNAL-MULTIPATH switch in the SIGNAL 
position. 


TEST METER AND SECONDARY 
VOLTAGE CIRCUITS 


(i4 Locate the METER and RANGE switches, which are 


on the component side of the master circuit board, as” 


shown in inset drawing #1, 


( 7) Set the METER switch to the TEST position. 


A set the RANGE switch to the OHMS position. 


HEATH EIT® 


( Remove the test leads from their cable clamp. 


NOTE: The Tuner was wired to operate from either a 120 
Vae or 240 Vac power source. In the following steps, 
connect the Tuner to the ac power source for which it has 
been wired. 


{ uu” Plug the power cord into an ac power source. 


( 4 Press the front pane! POWER ON button to the ON 
(in) position. The meter should light up and indicate 
zero, and the MHz and power lamps should light, If 
the meter does not light up or indicate zero, press the 
POWER ON button to the off (out) position 
immediately and refer to the “In Case of Difficulty” 
section on Page 159. 


( ) Connect the red and black test leads together. The 
meter should read as shown. 
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( vf Disconnect the red and black test leads, Then connect 
the black test lead to the chassis. 


(4 Set the RANGE switch to the 50 Vdc position. 
a Refer to Figure 1-1 and connect the red test lead to 


lug 3 of the terminal strip shawn in inset drawing #2. 
The meter should read the following. 


tl Disconnect the test leads. 


POWER SUPPLY CIRCUIT BOARD 


If you do not get the correct meter reading in one of these 
“Power Supply Circuit Board” steps, refer to the “Trouble 
Reference, . . column. This will refer you to a particular 
step (or two) in Test Chart 1 on Page 170. This Test Chart 
step will list several possible causes for your difficulty. (But 


CONNECT 
TEST LEA 


Heat sink for Q101. 


CONNECT RED 
TEST LEAD TO: 


Transistor mounting 
screw on 0101. 


Transistor mounting 
screw on 0104. 


Transistor mounting 
screw on 0108. 


Heat sink for Q104 


Heat sink 
for Q108, 0109. 


+8V IN pin 


+5V OUT pin 
+15V OUT pin. 


+30V QUTPUT pin, | GND pin. 
AC INPUT pin. 
AC INPUT pin. 


Transistor mounting 
screw on Q109. 


GND pin at 
either end of 
circuit board 
connector. 


METER SHOULD 


GeaeuearerxiT} 


for tests on other circuit boards, refer to the general “In 
Case of Difficulty” instructions on Page 159.} 


() Refer to Figure 1-2 and install the unused circuit 
board connector on the power supply circuit board. 


( 4 Set the RANGE switch to OHMS and perform the 
tests in the following chart. 


NOTE: The circuit board connector pins line up with the 
lettering on the edge of the circuit board. When performing 
the following tests, be sure the test leads are connected to 
test pins that line up with the indicated lettering. 


Hold the test leads on the indicated test pin until a stable 
meter reading is obtained. In some tests, the meter may 
initially deflect fully up scale or fully down scale and change 
to a stable reading. The final stabilized reading is shown for 
each test. 


When you perform each test, look at the sample meter 
shown in the “Meter Should Read” column, Your meter 
reading should be within the shaded area. 


TROUBLE 
REFERENCE ON 
TEST CHART 1 


P, 
GS aumareerrs age 125 


[cel TEST PINS - 
SAAANNMANNNMINAAAnH AM 


SP PPP PP ee ee 


= ee a [ a 
Fives Sadr dtdt de didi yd ttle died ! 


#6 x 1/4" 
SHEET METAL 
SCREW 


HEAT 


Figure 1-3 


let’ Refer to Figure 1-3 and install the power supply 
circuit board in the circuit board connector on the 
master circuit board. 


{CY Again refer to the figure and mount the power supply 
circuit board to the right side of the chassis with four 
#6 x 1/4” sheet metal screws, 


Figure 1-2 


( h Press the POWER ON button to the off (out) position. A 
. ( Press the front panel POWER ON button to the ON 


{ Set the RANGE switch to the 50V dc (center) {in} position, The one (1) and the decimal point 
Position, should now light. 
( Remove the circuit board connector that was installed ( Refer to Figure 1-1 (fold-out from Page 122) for test 
on the power supply circuit board, locations and make the measurements in the following 
chart. 


CONNECT BLACK CONNECT RED METER SHOULD TROUBLE 
TEST LEAD TO: TEST LEAD TO: READ: REFERENCE ON 
TEST CHART 1 


Chassis +30V 


Step L. 


“GY ‘3 
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¢( ) Set the RANGE switch to the 15V de position. 


CONNECT BLACK CONNECT RED METER SHOULD TROUBLE 
TEST LEAD TO: TEST LEAD TO: READ: REFERENCE ON 
TEST CHART 1 


Chassis 


( \~/isconnect the black test lead from the chassis. 


TUNER-PLL 


{ J Disconnect the red test lead. 
( 1 set the RANGE switch to the OHMS position. 


( ¥ Locate a piece of hookup wire that is two inches long 
or jonger. Remove 1/4" of insulation from each end. 


{ vi Refer to Figure 1-4 and hold one end of this wire’ 
against the metal part of the support rail. Then touch 
the other end of the wire to the UNLOCK LIGHT 
connection on the master circuit board. The 
UNLOCKED light on the front panel assembly should 
light up. If it does not light, check the connections to 
the unlocked light, and the lamp itself. 


de the red L/T (light/test) pushbutton switch 
behind the front panel door, The readout should be 
188.8 MHz. 


PROGRAMMER CIRCUIT BOARD 


J Install the circuit board connector on the programmer 
circuit board. 


( r Make the measurements in the following chart. If any 
of your meter readings are incorrect, refer to the “In 
Case of Difficulty’’ section on Page 159. 


= Figure 1-4 


oN % % 1 (INCHES) 2 3 
1/8) 3/8) B/B, 7/8 


O 5 4 (cm) 2 3 4 5 6 7 


Ge ursrnEir? 


CONNECT BLACK 


CONNECT RED 
TEST LEAD TO: 


TEST LEAD TO: 


The remaining 
pins-one at 
atime. 


Disconnect the red and black test leads, 


Remove the circuit board connector that was installed 
on the programmer circuit board, 


(Y Refer to Figure 1-5 and install the programmer circuit 
board. Then install the two plugs as shown, 


NOTE: {f you do not obtain the desired results in the 
following steps, refer to Test Chart 11,” Keyboard Circuit, 
on Page 183, and then to “Test Chart 2,” Programmer and 
Data Multiplex Circuit, on Page 172. 


( ra Press the POWER ON button to the ON (in} position. 


( Press the KEYBOARD button to the on (in) position. 


{ Push the RESET button. The readout should read 
00.1 MHz. 


( / wot in the number 3 button, and then press and 


release the RESET button. The readout should be 
133.3 MHz. Release the number 3 button. 


( A Hold in the number 6 button, and then press and 
release the RESET- button, The readout should be 
66.7 MHz. Release the number 6 button. 


Press the POWER ON button to the off (out) position. 
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Figure 1-5 


(YM Hold in the number 9 button, and then press and 
release the RESET button. The readout should be 
199.9 MHz, Release the number 9 button. 


{ f Press the RESET button. The readout should be 00.1 
MHz. 


( Press the number 1 button four times. The readout 
should be 111.1 MHz. Then press the RESET button, 


( v4 in the same manner as the number 1 button, press the 
remaining odd numbered buttons and the RESET 
button. The readout should be 33.3, 55.5, ete, 


OL In the same manner as before, press the even 
numbered buttons {except zero) and the RESET 
button, Note that the number to the right of the 
decimal point automatically changes to the next 


highest odd number. The readout should be 22.3, 
44.5, etc. 


( Press the AUTO-SWEEP button to the ON (in) 
position. The readout should read 107. blank MHz. 
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PRELOAD DECODER CIRCUIT BOARD 


( } Install the circuit board connector on the preload 
decoder circuit board. 

{ } Make the measurements in the following chart. Be sure 
the RANGE switch is in the OHMS position. If any of 
your meter readings are incorrect, refer to the ‘In 
Case of Difficulty” section. 


CONNECT RED 


CONNECT BLACK 
TEST LEAD TO: 


TEST LEAD TO: 


Pin for Ai 


Pin for +5V 


The remaining 
pins one ata 
time. 


(-Y Press the POWER ON button to the off (out) position, 


( A Remove the circuit board connector that was installed 
on the preload decoder circuit board. 


A Refer to Figure 1-6 and install the preload decoder 
circuit board. 


(Uy Set the RANGE switch to the 15 Vde position. 
{ of Press the POWER ON button to the on (in) position. 


( 4 Press the KEYBOARD button to the ON {in} position 
and then press the RESET button. The REPROGRAM 
light should come on and the readout should be 00.1 


MHz. 


Chassis 


METER SHOULD 
READ: 


CONNECT BLACK . CONNECT RED METER SHOULD 
[ TEST LEAD TO: TEST LEAD TO: READ: 
RE-PGM 


= 


SSS 


Bz: 
i 


Sosy 


SS 


Figure 1-6 


( A Program 89.3 MHz by first pushing the 8 button then 
the 9 button then the 3 button. The readout should 
indicate 89,3 and the REPROGRAM light should go 


out. 


i) Refer to Figure ‘1-1 for test point locations and make 
the measurements in the following chart at or near the 
Preload Decoder location on the master circuit board. 
The readout should still be 89.3 MHz, If any of your 
meter readings are incorrect, refer to “Test Chart 12," 
Preload Decoder Circuit, on Page 186. 


Ga aqumerurrre 


( Refer to Figure 1-1 for test point locations and make 


: i" CONNECT BLACK ONN 
the measurements in the following chart at the TEST LEAD TO: oper re, eee METER SHOULD 
PROGRAMMER focation on the master circuit board. 
The readout should still be 89.3 MHz, If any of your Chassis 


meter readings are incorrect, refer to ‘Test Chart 12,” 
Preload Decoder Circuit, on Page 186, 


a 


( S rete to Figure 1-1 for test point locations and make CONNECT BLACK CONNECT RED METER SHOULD 
the measurements in the following chart at the REF TEST LEAD TO: TEST LEAD TO: 
OSC, PROG DIV, PULSE GEN location on the master 
circuit board, The readout should still be 89.3 MHz. ff Chassis 
any of your meter readings are incorrect, refer to 
“Test Chart 12,” Preload Decoder Circuit, on Page 
186. 
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GENERATOR-DIVIDER-OSCILLATOR CIRCUIT 
BOARD (GEN-DIV-OSC} 


(eY Disconnect the red and black test leads. 
( 4 Set the RANGE switch to the OHMS position. 


(4 


Install the circuit board 
generator-divider-oscillator circuit board. 


( } Make the measurements in the following chart. 


CONNECT BLACK 
TEST LEAD TO: 


CONNECT RED 
TEST LEAD TO: 


+5V (SW) 


The remaining 
pins-one ata 
time (except 


( 4 Press the POWER ON button to the off (out) position. 


( 4 Remove the circuit board connector that was installed 
on the generator-divider-oscillator circuit board. 


(A Refer to Figure 1-7 and 
generator-divider-oscillator circuit board. 


install the 


( wy Press the POWER ON button to the ON {in} position. 
The RE-PROGRAM light should light. 


NOTE: If in the next step the readout should fail to count 
down, refer to ‘Test Chart 6," Auto-Sweep Pulse Generator 
circuit, on Page 179. 


lf the readout fails to count down in the proper sequence, 
fails to return to 107.9 after reaching 88.1, or the 
RE-PROGRAM light comes on, refer to the last half of 
“Test Chart 2," Programmer and Data Multiplex circuits, 
begirining on Page 172. 


connector on the 


METER SHOULD 
READ: 


Ga grrmariurrs 


NAMA 


Vie 


Liilie 


= 


Figure 1-7 


(U Press the AUTO-SWEEP button to the ON (in) 
position. The readout should start at 107.9 MHz and 
count down by odd numbers (9, 7, 5, 3, 1, 9, etc.) to 
88.1 MHz; then it should. reset to 107.9 MHz and 
count down again. 


( of Rotate the AUTO-SWEEP SPEED control; this should ; 
vary the sweep rate. 


{ uf Press the RESET button. Each time you press this 
button, the readout should go to 107. blank MHz and 
count down again. 


( A Press the KEYBOARD button to the ON (in) position. 


TUNER/PHASE-LOCK-LOOP CIRCUIT BOARD 
(TUNER-PLL) 


wh Set the RANGE switch to the OHMS position. 


( s Remove the extender cable from the circuit board 
cable. 


(") Install the circuit board connector on the tuner 
phase-lock-loop circuit board. 


GaegueerexiT 


CONNECT RED METER SHOULD 
TEST LEAD TO: READ: 


CONNECT BLACK 
TEST LEAD TO: 


TUNER AGC pin. 


SQUELCH pin. 


VCO pin. 


UNLOCK LIGHT 
pin. 


INPUT X pin 


INPUT Y pin 


ee 


“vee || 


( *{ Make the measurements in the above chart. 


( Af Press the POWER ON button to the off (out) position. 


(} Remove the circuit board connector that was installed 
on the tuner/phase-lock-loop circuit board. 


REF. OSC. 
PROG. DIV, 
PULSE, GEN. 


Figure 18 


IF TUNER- PLL 


(fh Temporarily install the tuner/phase-lock-ioop circuit 
board. 


NOTE: If any of the folowing test conditions are not met, 
tefer to Test Charts 7, 8, 9, and 10, on Pages 180 through 
182, 


( yr Press the POWER ON button to the ON (in) position. 


(A Press the KEYBOARD button to the ON {in} 
position. f 
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{ } Use the keyboard and program in 96.9 MHz. The 


RE-PROGRAM light should go out. 


( 4}Set the RANGE switch in the 15 Vdc position and 


make the following measurements on the master 
circuit board at the Tuner-PLL iocation. 


CONNECT BLACK CONNECT RED METER SHOULD 
TEST LEAD TO: TESTLEAD TO: | READ: 
x] Td 
2 VCO OUT iy! ' 
Keon —_ 
Ld 
Lg 
UNLOCK LIGHT co A 
Ea 
Gra 
INPUT X 0% 5 
a a 
e's 
INPUT Y My, 5 
. L% | 


( }) Disconnect the red test lead, 


{J Rotate the AUTO-SWEEP SPEED control (behind the 
front panel door) fully counterclockwise. 


(of Refer to Figure 1-8 and connect the red test lead to 
the tuner test point. Be sure the test iead. does not 
touch any of the surrounding circuit board foil, The 
black test lead should still be connected to the chassis. 


( YW Press the AUTO-SWEEP button to the ON (in) 
‘position. The meter indication will be near full scale 
and then move downward in small distinct moves as 
the readout sweeps down toward 88.1 MHz. When the 
readout cycles back to 107.9 MHz, the meter 
indication will again be near full scale. 


( ¥% Press the POWER ON button to the off (out) position. 


( 4 Disconnect the red and black test leads, 


( vA Press the POWER ON button to the ON (in) position. 


{ a Press the PREPROGRAM button and one of the A, B, 
or C buttons to the ON (in) position, NOTE: No 
program card should be installed. The readout shouid 


read 1 — blank — blank — blank MHz, The 
RE-PROGRAM light and the UNLOCKED light 
should be on. 


) Press the AUTO-SWEEP button to the ON (in) 
position. The RE-PROGRAM light should go out and 
the UNLOCKED light may flicker on and off as the 
readout counts down. 
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LF CIRCUIT BOARD CONNECT BLACK CONNECT RED METER SHOULD 


( 4 Install the circuit board connector on TEST LEAD TO: TEST LEAD TO: 


the i-f circuit board. 
SIGNAL METER 
(4 Set the RANGE switch in the OHMS pin 
position, 
SQ CONT pin 
{¥) Make the measurements in the chart to 
the right of this step. 


A) Remove circuit board connector that TUNER AGC 
was installed on the i-f circuit board. 


( 4 Temporarily set the I-F circuit board 
aside until it is needed for installation. SCOPE VERT pin. 


+0V SWP pin. 


MULTIPATH pin. 


+15V pin. 


COMPOSITE pin, 


MULTIPLEX CIRCUIT BOARD 
(MPX-DEMOD) CONNECT BLACK CONNECT RED METER SHOULD 


TEST LEAD TO: TEST LEAD TO: 


( } Install the circuit board connector on 
the multiplex circuit board. COMP pin. 
{ ) Make the measurements in the chart ST ONLY 1 pin. 


that begins to the right of this step. 
ST LT 1 pin. 
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CONNECT BLACK CONNECT RED METER SHOULD 
TEST LEAD TO; TEST LEAD TO: READ: 


REPROG SQ pin 
AGC CONT pin. 


ST ONLY 2 pin. 


SQ DEFEAT pin. 


+ METER pin. 
S MTRiPle 


—METER pin. 
ST LT CONT pin, 


R CHAN pin, 
veg L CHAN pin. 


id, Remove the circuit board connector that was installed ( uu Remove the tuner/phase-lock-loop circuit board that 
/ on the multiplex circuit board, was installed earlier, The tuner/phase-lock-loop, i-f, 
(%) 


and multiplex circuit boards will be installed during 
Press the POWER ON button to the off {out) position. the following “Adjustments.” 
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ADJUSTMENTS 


a 


4-40 x 1/au 
SCREW 


EXTENDER 
CIRCUIT 


Figure 1-9 


efer to the inset drawing on Figure 1-9 and bend 
‘ach pin on the circuit board connector as shown. 


circuit board with 4-40 x 1/4" hardware as shown in 
Figure 1-9, 


) Solder each pin of the circuit board connector to the 
extender circuit board. 


Refer to Figure 1-10 and install the extender circuit 
board in the tuner/phase-lock-loop circuit board 
location. 


) 
i 


/ 


Mount the circuit board connector on the extender d) 


SS 


Sy 


ULE 


Figure 1-10 


( Jv sure the POWER @N button is in the off (out) 
position, 


wy Refer to Figure 3411 (fold-out from Page 135) and 
install the i-f cirguit board and the multiplex circuit 


_ board, 
Refer to Figure 1-12 and install the 
tuner/phase- lack-loop circuit board on the extender 


circuit board.’ Twist your antenna leads around the 

push-on connectors on the leads of ‘the 

tuner/phase-lock-loop circuit board as shown. Do not 

disconnect the antenna leads until instructed to do so. 
tj Connect the extender cable from the 
tuner/phase-lock-loop board to the phono socket on 
the i-f circuit board. 


E 
i 
& 
é 


Zi 


GagrmaTMKIT 


CAUTION: 
DO NOT TURN 
OR ATTEMPT 
TO 


Ge le 


PHONO 
SOCKET 
ra 
2. 5 


EZ 
JCA 


Figure 1-12 


(/ Press the POWER ON ‘button to the ON (in) position. 


{ Press the SQUELCH DEFEAT button to the ON (in) 
position, 


({) Set the METER switch in the NORM {normal} 


fe 
( Be sure the AGC SQUELCH control is fully 


counterclockwise. 


(J Press the AUTO-SWEEP button to the ON (in) 
position, 
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(¢ Rotate the AUTO-SWEEP SPEED control fully 
counterclockwise. 


( A Note the frequency of any station that gives a steady 
meter indication of between 3 and 4, it may be 
necessary to press the RESET button so the frequency 
and meter indication can be double checked. 


all Press the KEYBOARD button and then program in 
the station frequency that gave the 3 to 4 meter 
indication. 


CAUTION: Do not attempt to turn or adjust the tuner 
except as specified in the following steps. All adjustments, 
except those specified, are extremely critical and require 
sophisticated equipment and an intimate knowledge of 
alignment. 


( 4 Put a piece of tape around the tuning tool as shown in 
Detail 1-12A. This “flag” will show how far you have 
rotated the tuning tool. 


FLAG 


LONG ENS ye 
ot 


Detail 1-12A 


(A Use the tuning tool to rotate the slug at TP1 (not 
more than 1/4 turn) for a maximum meter reading. 


we Rotate the slug at TP2 (not more than 1/4 turn) fora 
maximum meter reading. 


( 4 Repeat the two previous steps until there is no further 
improvement, 


} Press the POWER ON button to the off {out} position. 


Remove the tuner/phase-lock-loop circuit board from 
the extender circuit board. 


Remove the extender circuit board and reinstall the 
tuner/phase-lock-loop circuit board in the proper 
location. 


Remove the i-f circuit board and install the extender 
circuit board in the i-f circuit board location. 
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) 


) 


) 


PHONO 
SOCKET 


Figure 1-13 


Refer to Figure 1-13 and install the i-f circuit board on 
the extender circuit board. 


Locate the two audio cables supplied with the Digital 
Tuner. 


Plug one end of one cable into the Tuner Outputs R 
{right) phono socket and the other end into the tuner 
input of your amplifier. 


Plug one end of the remaining audio cable into the 
Tuner Outputs L (left) phono socket and the other 
end into the tuner input of your amplifier. 


Turn on your amplifier system and adjust it so the 
audio signal from the Digital Tuner can be heard in the 
following steps. 


Press the POWER ON button to the ON (in) position. 
Make sure the SQUELCH DEFEAT button and the 
KEYBOARD button are in the ON (in) position. 


Program in the frequency of a local fm station by 
pressing the numbered buttons on the keyboard that 
correspond to the frequency. 


(GqangtmaTrixiT 


Press the SQUELCH DEFEAT button to the off (out) 
position. The sound may go off. : 


Use the tuning tool to adjust L602 very slowly in 


- either direction until the sound comes on again. Then, 


nm 


() 


re ie Pathe 


if you keep turning the too! in the same direction, the 
sound will go off again. Adjust L602 to the center of 
this “sound on” range. 


Press the POWER ON button to the off (out) position. 
Remove the i-f circuit board from the extender board. 


Remove the extender board and reinstall the i-f circuit 
board in the proper location. 


Unplug the extender cable from the i-f circuit board 
and the i-f cable. Then plug the i-f cable from the 
tuner-PLL circuit board into the phono socket on the 
i-f circuit board, 


Press the POWER ON button to the ON (in) position. 


Use the keyboard to program in a station broadcasting 
in stereo. NOTE: The STEREO light may come on. 


a\ 


PUL/MULTIPLEX 
CIRCUIT BOARD 
R706 


5000N 
CONTROL 


Figure 1-14 


Refer to Figure 1-14 and adjust 5000 ohm control 
R706 {Sep Adj) very slowly in either direction until 
the STEREO tight comes on. Then, if you keep 
turning the control in the same direction, the light w 
go out. Adjust control R706 to the center of tt 
“ight on’' range. 


Press the POWER ON button to the off (out) posit! 
Then disconnect the antenna lead. 


This completes the ‘Test and Adjustments.”’ Proceed t 
“Final Assembly” section. 
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FINAL ASSEMBLY 


TR eee 
wee demon " TUNER ALL nog. Div 
Fuse ath, 


aio ong 
#6 x 3/8" 
BLACK 
FLAT HEAD 
SCREW 
a 
— EA 
Ty 
Pie | re 
BLACK 
FLAT HEAD 
SCREW 
Dead Gi:ArAK I init Om wer AD nit 
PICTORIAL 15-1 
Refer to Pictorial 15-1 for the following steps. ( } Carefully fold the front panel assembly up to the 
chassis. NOTE; Position the wire harness, card socket 
NOTE: The parts used for this assembly section were left wires, and Power switch wires so they will not get 
over from the ‘Front Panel’’ assembly section. pinched. Then carefully fit the front panel assembly 


onto the chassis. 
{ ) Set the METER switch to the NORM position. 
{ ) Use #6 x 3/8” black flat head screws at EA, EB, EC, 


() Set the RANGE switch to the 50 V position. and ED to mount the front panel assembly to the 
: chassis, NOTE: Be careful that no wires were pinched 

(|) Replace the test tead wires in their clamp. between the sheet metal, 
137 
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Refer to Pictorial 15-2 (fold-out from Page 141) for the 
following steps. NOTE: In the following step, position the 
biue and white identification label over the line voltage box 
which does not apply, 


/ 


Moocl | SERIES NO. ) 


HEATH COMPANY 

MODEL Av1510 
120/240 VAC 50/60 Hr 
50 WATTS 


WIRED FOR 
240 VAC 


WIRED FOR 
120 VAC 


Detail 15-2A 


oO “-. we KY 1 UNCHES) 2 3 
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Carefully peel away the backing paper from the blue 
and white identification label. Then refer to Detail 
15-2A and press the label onto the chassis over the line 
voltage box (“Wired for 120 Vac," or, “Wired for 240 
Vac’’) that represents the way you did not wire this 
kit. Be sure to refer to the numbers on this label in 
any communications you have with the Heath 
Company about this kit. 


Locate the Certification label and sign and date it, 


Then remove the backing paper and press the label to 
the rear panel in a convenient location. 


Cut off two 2” lengths of the flat braid. 


Refer to Detail 15-2B and solder a #6 solder lug onto 
both ends of each length of braid. 


Refer to Detail 15-2C for the following steps. 


Use a 6-32 x 1/4” screw to mount one end of a 
prepared braid at FB on the tuner on the 
tuner/phase-lock-loop circuit board, Fasten the other 
end of the braid to the rf shield at FC with a 6-32 x 
1/4" screw and a 6-32 nut. 


Mount one end of the remaining braid to the tuner at 
FD with a 6-32 x 1/4” screw. The other end of the 
braid will be installed later. 
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2" LENGTH OF 
FLAT BRAID 


‘a a) 
ri ‘ 
~(@—Go-3z nut p 


6-32 x 1/4" 
\} SCREW 


Detail 15-2B 
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Detail 15-2D 


Refer to Pictorial 15-2 for the following steps. 
{ ) Cut two 14-1/2” lengths of the foam gasket material. 


{ ) Refer to Detail 15-2D and remove the paper backing 
from the foam gasket material. Install this foam gasket 
as shown on the underside of the top rai!. Be sure you 
install it on the correct side, NOTE: Be very careful 
you do not remove the adhesive along with the paper 
backing. 


( ) Position the top rail on the chassis as shown in Detail 
15-2E, Then mount the free end of the braid coming 
from FD on the tuner to the top rail at FE with a 6-32 
x 1/4” screw and a 6-32 nut. 


Me 


i fart { } Carefully press the top rail into position on the chassis 
t “Gs 1 as shown in Detail 15-2F, Then mount the top rai! to 


the chassis with four #6 x 1/4” sheet metal screws. 


{ } Connect the antenna push-on connectors from the 
tuner-PLL circuit board to the screw-type terminal 
strip as shown in the Pictorial. 


Refer to Pictorial 16-1 for the following step. 


( ) Position the top shield on the tuner as shown, being 
careful not to pinch any wires, 


a a — 77 
( } Mount the top shield to the tuner with six 6-32 x 3/8” 

black flat head screws. 
Detail 15-2E This completes the “Final Assembly.” Proceed to the 


Installation’ section that follows. 
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Detail 15-2F 


6-32 x 3/8 
BLACK FLAT 
HEAD SCREW 
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PICTORIAL 16-1 
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INSTALLATION 


ACCESSORY CABINET INSTALLATION 


Refer to Figure 2-1 for the following steps. { ) Fasten the plates to the Digital Tuner with #6 x 1/4" 
sheet metal screws. 

NOTE: If you have the accessory cabinet, complete the 

following steps. Otherwise proceed to “Systems 

Connections,”’ 


This completes the accessory cabinet installation. Proceed to 
the “System Connections.” 


() Position the Digital Tuner right side up on your work 
surface. Slide the cabinet over the unit so the front 
edge slides into the front panel assembly. 


() Install mounting plates on the back edges of the 
cabinet with #6 x 3/4” wood screws. 


Ww 


Figure 2-1 
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FIRATELATTS 


SYSTEMS CONNECTIONS 


Refer to Figure 2-2 (foid-out from Page 142) before you 
connect the antenna, amplifier, or tape recorder to your 
Tuner. 


INDOOR ANTENNAS 


Several types of indoor TV and fm antennas are available 
that will provide satisfactory monaural fm operation of the 
Tuner in strong signal areas, or from local stations, For 
stereo fm reception, however, an outdoor antenna should be 
used, 


f* 
—— 
LE 

Le ‘ 


f 


SOLDER 


ANTENNA LEAD-IN 
ANY LENGTH 


FOLDED DIPOLE ANTENNA 
MADE FROM 300 OHM TWIN 
LEAD TRANSMISSION LINE. 


Figure 2-3 


A simple folded dipole antenna can be made as shown in 
Figure 2-3 from vhf 300 92 twin lead. This antenna can be 
placed on the rear of a large cabinet or nailed or stapled toa 
piece of wood to reinforce it. Best reception will be 
obtained from the stations that are broadside to this 
antenna. Weakest reception will occur with those stations 
that face the ends of the antenna. 


OUTDOOR ANTENNAS 


dn weak signal areas, an outdoor antenna is necessary. Best 
reception will be obtained with a commercial fm outdoor 
antenna, but many television antennas are designed for fm 
‘usage as well as for TV reception. Be sure to check this 


feature before purchasing a separate fm antenna. A vhf TV 
antenna can also be used as an fm antenna, since fm station 
frequencies are actually located between the TV frequencies 
for Channels 6 and 7. 


Do not connect a TV antenna to both. the TV set and the 
Tuner at the same time unless a TV antenna coupler is used, 
or a weak and distorted signal may occur in both units, 
Pad-type couplers are not recommended because large 
amounts of signal are lost in them. Use a preamplifier type 
of coupler instead, in which there is no loss of signal. 


TRANSMITTING 
ANTENNA 


Figure 2-4 


MULTIPATH SIGNALS 


FM signais sometimes become noisy or distorted because 
they are reaching your antenna from several directions at the 
same time. See Figure 2-4. These multipath signals are 
usually reflected from objects stich as large buildings, metat 
structures, mountains, and so on. You can usually eliminate 
or minimize this type of distortion by turning your antenna 
until it is receiving only one of these signals. 
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FOR A 3002 TO 758 UNBALANCED ANTENNA HOOKUP USE WIRING A PHONO PLUG 
A MATCHING TRANSFORMER AND 752 SHIELDED CABLE, HOLD VERTICALLY 


; 759 SHIELDED 
ABLE 
' (ANY LENGTH) 
| TRANSFORMER MOUNTED 7 
AT ANTENNA 


3000 TWIN LEAD 
TO ANTENNA 
75Q2 WINDING TERMINALS 


3002 WINDING 


TWIST INTO 


a7 STRAND 


Figure 2-5 
2 REMOVE INNER {NSULATION AND TWIST INNER CONDUCTOR 


3002 BALANCED ANTENNA HOOKUP 


USING TWO 75Q SHIELDED CABLES. WRAP STRAND 


AROUND PLUG 


3 APPLY. SOLDER.TO TIP OF HEATED PIN.SOLDER WILL FLOW 
UP INTO PIN BY CAPILLARY ACTION 


INNER LEADS OF 75Q 
SHIELDED CABLE TO 
ANTENNA 


732 SHIELDED CABLE 


Figure 2-6 


i I 7 u 
Unwanted reflected signals may also be picked ( Pp on your A. REMOVE EXCESS WIRE 
antenna lead-in wire in strong signal areas. To eliminate this 
condition, connect your antenna lead-in to the antenna 


terminal strip as shown in Figure 2-5 or 2-6. For more Figure 2-7 

information on this subject, refer to the “Multipath Signal’ 

section on Page 155, AC OUTLET 

OUTPUT CONNECTIONS Power for other devices, such as tape decks or turntables, is 


available on the tuner rear apron. The power receptacle 
See Figure 2-7 Shielded cables, terminated in standard provides unswitched ac power of the same voltage as that 
Phono plugs, should be used for allt output signal supplied to the tuner. This outlet is rated at 350 watts 
connections from your Tuner. maximum, 
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Figure 3-1 


OPERATION 


The following paragraphs and Figures will help you become 
familiar with the operation of your new Digital FM Stereo 
Tuner, Note that there is no volume control on the Tuner, as 
the audio output is held to a fixed audio level. 


The sound output of your entire Tuner-Amplifier system 
will be determined by the level control settings of your 
Amplifier. 


TUNING MODES 


Three separate tuning modes are available on your Digital 
Tuner: the Keyboard Made, the Auto-Sweep Mode, and the 
Preprogrammed Mode. Each one will be described separately 
in the following pages. And since some of the pushbuttons 
and controls are used in all tuning modes, their operation 
will only be described once, 


Set the controls and switches as follows. Do not change any 
of their settings unless directed to do so in a step. 


SET To 


Out (released) position. 
Fully counterclockwise. 
Fully counterclockwise. 
Fully counterclockwise, 
SIGNAL. 
STEREO. 


All pushbuttons 

AUTO-SWEEP SPEED control 
NOISE SQUELCH control 

AGC SQUELCH control 
SIGNAL-MULTIPATH switch 
STEREO-BLEND-MONO switch 


KEYBOARD MODE 


Refer to Figure 3-1 for the following paragraphs. The 
Pushbuttons and controls that are shaded are used in the 


HEATEEKIT® 


Keyboard Mode of operation. 


(} Press the POWER ON button to the ON (in) position, 
Then turn on your amplifier system and set the 
amplifier for a low-level sound output. 


{ ) Select a local fm station, preferably one that 
broadcasts in stereo, and note its frequency (106.9 
MHz for example). 


( ) Press the KEYBOARD button to the ON (in) position. 
The front panel RE-PROGRAM lamp should light and 
the readout should display 00.1 MHz. 


NOTE: Press the RESET button to clear any undesired 
frequency that has been programmed into the Tuner. If in 
the following step you press a wrong keyboard button, 
simply press the RESET button and start over again. Note 
also, that only a single digit odd number can appear to the 
right of the readout decimal point. A two or three digit odd 
or even number can appear to the left of the readout 
decimal. 
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( } Referring to the example frequency of 106.9 MHz, 
press corresponding keyboard buttons 1, 0, 6, and 9. 
The program material will be heard from your speaker 
system and the following front panel indications wilt 


occur: 
1. The readout will display 106.9 MHz. 
2. The RE-PROGRAM lamp will go out, 


3, lf the station is broadcasting in stereo, the 
STEREO lamp will light. 


4. The SIGNAL meter will indicate the relative 
signal strength. 


( ) Move the SIGNAL-MULTIPATH 
MULTIPATH position. The meter reading should 
decrease to zero if no multipath signal reception is 
taking place. if multipath reception of the station 
signal is occurring, the meter pointer will read upscale 
and jump with every music or voice tone. NOTE: 
Minimizing the effect of multipath reception will be 
discussed later in this Manual (Page 155). 


( ) Move the switch to the SIGNAL position and note the 
position of the meter pointer. 


NOTE: The NOISE SQUELCH control and its associated 
circuit are used in all tuning modes. However, this control 
will be effective onty on signals that have high noise levels. 


( } Use the KEYBOARD buttons to program an fm 
station into the tuner that is noisier than what you 
consider to be acceptable. Then adjust the NOISE 
SQUELCH control until this station can no longer be 
heard. Now the Tuner will not pass any fm signal that 
has noise above this set level. But if you press in the 
SQUELCH DEFEAT button, this squeich action will 
be suppressed and any station can be tuned in; 
regardless of its noise jevel. Normally the NOISE 
SQUELCH control will be set fully clockwise. 


NOTE: The following step will show the effect obtained 
when an improper frequency is programmed into the Tuner. 


(}) Press the RESET button to clear’the Tuner and 
readout; then press keyboard buttons 1, 2, 0, and 9. 
The readout will display the frequency 120.9 MHz. 
However, the RE-PROGRAM lamp will light which 
indicates that an incorrect frequency has been 
Programmed into the Tuner, and nothing will be heard 
from your speaker system. Note that the 


switch to the «. 


RE-PROGRAM lamp will light whenever the RESET 
button is pressed or any error is made when you 
program the Tuner. 


AUTO-SWEEP MODE 


In this mode of operation, the Tuner sweeps downward 
through the frequencies (107.9 MHz to 88.1 MHz) in the 
commercial fm band, and stops at any station above the 
minimum acceptable level you have set with the AGC 
SQUELCH control, The Tuner passes on from one station to 
the next one each time you press the BYPASS control. The 
readout will display the frequency at any given instant and 
also the frequency being received when the Tuner stops at 
an FM station, When the sweep starts downward from the 
high end of the fm band, the UNLOCKED lamp will 
gradually flash dimmer each time the frequency changes. 
The sweep rate is determined by the setting of the 
AUTO-SWEEP-SPEED control, 


The readout counts downward in steps from 107.9 MHz. 
The numbers to the right of the decimal count down by odd 
numbers (9, 7, 5, etc.}, The number to the left of the 
decimal decreases by one (107, 106, 105, etc.) each time the 
number to the right of the decimal counts down through a 
complete 9 through 1 cycle. 


Refer to Figure 3-2. The pushbuttons and controls that are 
shaded in this Figure are used inthe Auto-Sweep Mode of 
operation. 


{ ) Press the AUTO-SWEEP pushbutton. The readout 
should first display 107.9 MHz and then start to count 
down, The count down will continue until the readout 
displays the frequency of an FM station receivable in 
your area, at which time the Tuner will stop. No 
sound will be heard until lock-in occurs. NOTE: If 
frequency count down does not start immediately, 
press the RESET and then the BYPASS buttons to 
clear the Tuner and allow the countdown to start. 


Assuming that the first station receivable in your area is at 
106.9 MHz, the readout should count down to this 
frequency; the Tuner should lock-in; and the following 
events should occur. 


1, The readout will display 106.9 MHz. 


2. The program material will be heard from your 
speaker syste. 
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Figure 3-2 
3. lf the station is broadcasting in stereo, the signal level great enough to overcome the AGC 


STEREO lamp will light. 


4. The SIGNAL meter will indicate the relative 
strength of the received signal. 


NOTE: The AGC SQUELCH control and its associated 
circuit are used in this tuning mode, The Tuner will stop at 
any station with a signal greater than the minimum level 
determined by the setting of the AGC SQUELCH control, 


() Slowly turn the AGC SQUELCH control until you no 
longer hear the station that is tuned in. Now, only 
stations with a stronger signal than this one will cause 
the Tuner to stop sweeping and lock in. 


( } Press the SQUELCH DEFEAT button and note that 
the program material will now be heard, even though 
the AGC SQUELCH control is set for a signal level 
greater than the level of the received signal. Then press 
and release the SQUELCH DEFEAT button. 


() Press the RESET and then the BYPASS buttons to 
allow the Tuner to start another downward sweep 
cycle, Note that this time the Tuner will not stop at 
the frequency tuned in the step above. ft will continue 
to count down until it comes to a station with a signal 
level greater than the level set by the AGC Squelch 
control; then it will stop. The readout will now display 
the frequency of this station. 


( ) Again press and release the BYPASS button. The 
Tuner will release from this station and will count 
down again until it comes to another station with a 


squelch, If the Tuner stops at a station which has noise 
that is above an acceptable listening level, turn the 
NOISE SQUELCH control until the program material 
can no longer be heard, The tuner will now sweep past 
any station that has a noise level greater than the level 
set by the NOISE SQUELCH control, even though the 
signal level is great enough to overcome the AGC 
squelch, 


{ ) Press the STEREO ONLY button. Again press and 
release the BYPASS button, The Tuner will count 
down until it comes to a station broadcasting in stereo 
with enough received signal to overcome the AGC 
SQUELCH, and with a noise level below the setting of 
the NOISE SQUELCH control. 


PREPROGRAM MODE 


Preprogrammed tuning is accomplished by means of the 
Channel Selector cards, which you will precut to station 
frequencies you prefer. These precut cards are inserted 
through slots A, B, and C into the card sockets (card 
readers), which act as switches that program the tuning 
circuits to the proper frequencies, Pushbuttons A, B, and C 
allow you to choose any one of the three preprogrammed 
channels, 


Card Programming Procedure 


Read the following information and study the two examples 
carefully. Then prepare the Channel Selector cards, as 
directed, for your own use. 
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A Channel Selector card is programmed to a specific 
frequency by the way you cut out the letter-number areas 
from the edge of the card. There are thirteen of these letter 
number areas on each card. Once a card has been cut it 
cannot be reprogrammed to another frequency. 


Refer to Figure 3-3 and note how the letter-number areas 
are placed at the bottom of each program card. Then study 
the examples below, which show how to cut a card, 
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88, B4, B2, AND B)+ 


C8, C4, C2, AND C1; 
D8, D4, D2, AND D1; 


Figure 3-3 


Refer to Figure 3-4 and note the frequency used for the first 
example, 97.3 MHz. Slots should be cut as foliows in the 
card to represent each digit (9, 7, and 3) of this number. 
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Figure 3-4 
UNDER LETTER SLOTS CUT OUT FREQUENCY 


NONE (no number in this column}. 

8and1(B8 and B1) Fora total of 9, 

4,2,and1 ...4. For a total of 7, 97.3 
Zandi ...... For a total of 3. 
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Refer to Figure 3-5 and note that a frequency of 103.5 MHz 


is used for the second example. 


CALL aTep 
LETTERS fo] 


reer Deets 


SUBLLAT WWvD | ADNSNnoaRa 
MOLONTBE TENNYHO . 
YEaNnL Wa TVLIOIG 


‘BTBTS| BCT 

ere 

aL | aq 
cat 


ne) 3.5 


Figure 3-5 © 
UNDER LETTER SLOTS CUT OUT FREQUENCY 
A MALY. ee eee B53 For a total of 1, 
B NONE (no number in this column), 0 
Cc Zandi ...... For a total of 3, 103.5 
D 4andt ...... For a total of 5, 


Prepare three (or more if you prefer) Channel Selector cards 


in the following manner. 


1. - Decide which fm stations you most like to listen 
to. 


2. Write down the call letters and frequency of 
each station on one of the Channel Selector 
cards. 


3. Cut out the appropriate Jetter-number areas from the 
edge of each of these cards with a sharp pointed knife 
or scissors, Cut carefully along the dotted lines. 


WARNING; Be careful: not to cut yourself when preparing 
the cards. 


4, Check each card out in the Tuner. (Refer to the 
“Preprogram Operation” steps that follow.) 
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Figure 3-6 

Preprogram Operation ( ) Insert a preprogrammed Channel Selector card in slot 
A. Then press button A. Program material will be 
Refer to Figure 3-6. The pushbuttons and controls that are heard from your speaker system and the readout will 
shaded in this Figure are used when the Tuner is operated in display the frequency of the preprogrammed station. 

the Preprogrammed mode. 
() Insert preprogrammed Channel Selector cards in slots 
NOTE: The following two steps describe the readout and B and C, Now pressing any one of the three card 
the panel tamp indications obtained before the Channel selector buttons will select the corresponding 
Selector cards are installed in the Tuner. preprogrammed station. Any preprogrammed cards 


can be used for instant station selection. If ac power 
should be turned off or interrupted for any reason, 
while the Tuner is in the Preprogram Mode, the 
selected station wilt still be ‘tuned in” when ac power 
is restored. The NOISE SQUELCH control is effective 
in this tuning mode and operates the same as it does in 


( } Press the PREPROGRAM button. With card selector 
buttons A, B, and C released (‘‘out’’ position}, the 
readout should display 00.1 MHz, and the 
RE-PROGRAM lamp should fight. 


{ } Press button A, B, or C, The readout should display the Keyboard Mode, The SQUELCH DEFEAT and 
-blank-blank-decimal-blank, and the RE-PROGRAM STEREO ONLY buttons are also operational in this 
and UNLOCKED lamps shoutd light. mode, 

CONTROL FUNCTIONS 

Refer to Figure 3-7 (fold-out from Page 155) for a brief button is pressed; and the Tuner will reset to 107.9 

description of the operation of each pushbutton and control MHz in the Auto-Sweep mode and 00.1 in the 

on your Tuner. The letters in the boxes on this Figure are Keyboard mode, 


keyed to the letters that precede following paragraphs. 
Cc BYPASS BUTTON 


A READOUT Only functions in the Auto-Sweep mode. Pressing this 
button will override the locked-in station and allow 


Displays the frequency of the programmed station. the Tuner to sweep down to another station. 


B RESET BUTTON D METER 


Functions in the Keyboard and Auto-Sweep modes. Indicates relative signal strength, or multipath 
The programmed frequency will be cleared when this interference of a station’s signal, 


E 


STEREO LAMP 


Lights only when the station being received is 
broadcasting in stereo. 


RE-PROGRAM LAMP 


Lights when an improper frequency is programmed 
into the Tuner. 


UNLOCKED LAMP 


May momentarily flash each time the Tuner sweeps 
downward while it is operating in the Auto-Sweep 
mode, Will light when the Tuner is in a completely 
unlocked state. 


KEYBOARD BUTTON 


When this button is pressed in, the readout will be 


cleared. Tuning is then accomplished by use of the _ 


Reset button and buttons 71 through 0 on the 
keyboard. 


AUTO-SWEEP BUTTON 


Will cause the Tuner to sweep the entire commercial 
fm band. The tuner will automatically stop at stations. 


PREPROGRAM BUTTON 


Will put the Tuner in the Preprogram mode which 
utilizes the three preprogrammed channel selector 
cards, 


SQUELCH DEFEAT BUTTON 


When this button is pressed in, all audio squelch action 
is defeated, This allows you to listen to all stations 
that can be received, regardless of the noise level or 
signal strength of the station. The SQUELCH 
DEFEAT button is ineffective if the REPROGRAM 
light is on. 


STEREO ONLY BUTTON 


The STEREO ONLY button is effective in all three 
tuning modes. When this button is pressed, the only 
program material you hear will be from stations 
broadcasting in stereo. When this button is in its 
released (out) position, you can hear both stereo and 
monaural program material. 
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AC POWER 
Turns the Tuner on‘and off. 
PREPROGRAMMED CARDS 


Any three preprogrammed Channel Selector cards may 
be used. Used in conjunction with PREPROGRAM 
button, 


CARD SELECTION BUTTONS 


Used to select one of the three stations 
preprogrammed on the Channel Selector cards, 


DOOR LOCK RELEASE 


When the access door is closed, light pressure on it will 
trip the lock and allow the door to open. 


STEREO-BLEND-MONO SWITCH 


Allows you to select one of three types of 
reproduction: normal stereo reproduction, blending of 
both channels, or both channels combined for 
monaural output. The BLEND position blends both 
channels to reduce high frequency noise from fm 
stereo signals. However, the stereo separation may also 
be reduced. 


SIGNAL STRENGTH/MULTIPATH SWITCH 


Operates in conjunction with the Signal meter to show 
the relative strength of received signals or to indicate 
multipath interference of station signal. NOTE: See 
Page 155 for information about multipath reception. 


AGC SQUELCH CONTROL 

Only effective in the Sweep mode. The setting of this 
control determines the minimum amount of signal 
required to stop the Tuner at a station, 


NOISE SQUELCH CONTROL 


Effective in all three modes, its setting determines the 
maximum level of noise acceptable. 


’ SWEEP SPEED CONTROL. 


Only effective in the Auto-Sweep mode. Turn this 
control counterclockwise to decrease the sweep speed 
and clockwise to increase the sweep speed. 
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LIGHT TEST SWITCH 


Tests the readout display tubes. When pressed, it will 
override the readout and display 188.8 MHz, with no 
effect on the programmed station, 


Ge grmarsarrs) 
KEYBOARD BUTTONS (1 through 0) 
Only effective in the Keyboard mode, Use to program 


the frequency of the desired fm station into the 
Tuner. : 


MULTIPATH SIGNALS 


Broadcast signals originate as one signal from the fm TRANSMITTING 
transmitting station. Part of these signals are transmitted ANTENNA 7 
directly to your receiver antenna, while other parts of the NB 
signal are reflected off mountains, water towers, buildings, Xs 


etc., and then received by your antenna. The reflected signal 
arrives at your antenna slightly later than the direct signal. 
See Figure 4-1, The reflected signal is a multipath signal. 
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This reflected signal can degrade the quality of tuner 
performance in several ways: 


1. Stereo reception may be reduced or entirely 
lost. 


2. Distortion may be heard in the program signal. 
3. Often there is an increase in background noise. 


4. Stereo indicators may not indicate a stereo 
station, or may behave erratically. 


Figure 4-1 
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MINIMIZING MULTIPATH RECEPTION 


A good commercial fm antenna is required for optimum 
reception, except for strong stations near the Tuner. 
Antennas may be of two types, those designed only for fm 
reception, and those that are combined with vhf/uhf 
television antennas. Selection of the most desirable type of 
antenna will depend on your personal requirements. You 
probably will want to purchase a separate fm receiving 
antenna if you will be using your television and fm Tuner at 
the same time. 


Multipath interference can usually be minimized by turning 
your antenna until only the direct signal is received. Strong, 
clear reception indicates that your antenna is receiving the 
direct signal with little or no multipath interference. 
Commercial antennas are highly directional, and even a small 
amount of rotation away from the. direct signal can create 
multipath problems. 


If considerable distortion and noise are present when you 
are tuned to a station, and the SIGNAL meter indicates a 
good signal strength, perform the following steps. 
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Figure 4-2 


1. Refer to Figure 4-2 and place the 
SIGNAL-MULTIPATH switch in the 
MULTIPATH position and observe the SIGNAL 
meter. 


2, Slowly rotate the fm antenna, first in one 
direction and then in the other. Multipath 
signals will cause the SIGNAL meter to fluctuate 
up-scale with each music or voice tone. 


3. Rotate the antenna until the least amount of 
fluctuation and the lowest indication is observed 
on the meter. This is the optimum antenna 
direction. 


4, Place the SIGNAL-MULTIPATH switch in the 
SIGNAL position. 


OSCILLOSCOPE TUNING INDICATORS 


Oscilloscope tuning indicators, which can be connected to 
the SCOPE INPUTS at the rear of the Tuner, are also 
effective in minimizing the multipath effect. Several firms 
have marketed oscilloscope tuning indicators. However, you 
can also use any oscilloscope that has dc amplifiers for both 
horizontal and vertical inputs. If you have a commercial 
tuning indicator, refer to its operation manual for 
instructions on how to use it. If you intend to use a de 
ascilloscope, the following steps will show you how it can be 
used. 
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The following four oscilloscope photographs were taken 
under multipath interference conditions. 


Figure 4-7 
Figure 4-4 


Perfectly tuned monophonic signat with 100% modulation, 


Figure 4-8 


Figure 4-5 


Station transmitting 19 kHz pilot only. 


Figure-4-9 | 


Figure 4-6 


Station transmitting stereo at near 100% modulation: near 
perfect signal. 


Figure 4-10 


Figure 4-11 
Signal that shows very rapid fluctuations in signal strength. 
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Figure 4-3 


Refer to Figure 4-3, 


1. 


Connect the horizontal input of the oscilloscope (or 
tuning indicator) to the SCOPE OUTPUTS HORIZ 
phono socket on the Tuner rear panel. 


Connect the vertical input of the oscilloscope to the 
SCOPE OUTPUTS VERT phono socket on the Tuner 
rear panel? 


Adjust the horizontal gain on the oscilloscope to 
obtain the desired horizontal display. Adjust the 
vertical gain so the display is near the bottom of the 


A 


HORIZONTAL 


VERTICAL 


screen on weak stations and near the top of the screen 
on strong-stations. 


Now the amplitude of the display along the vertical 
centerline will indicate the relative strength of the signal, 
and the width of the display will indicate the relative 
modulation percentage of the signal. Horizontal centering of 
the display on the oscilloscope screen will indicate: the 
centering of the received signal. 


Figures 4-4 through 4-11 (fold-out from Page 156) are 
photographs of typical oscilloscope displays. With each 
photograph is an analysis of the conditions under which 
each scope display was received. 
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IN CASE OF DIFFICULTY 


CONTENTS 

TITLE Page 
Visual Checks 6 6 ee ee ee 160 
Troubleshooting Chart 6. we ee ee ee te ee 160 
Bench Testing 2.6 0 eet ee es 164 
Checking Components 2... ee ee ee ee 165 
Test Charts . 6. ee ee et es 169 
Alignment with Instruments 2... 6 0 ee ee 188 
Factory Repair Service ...... pee ee 191 
Replacement Parts and 

Price Information... 6. ee eee Te ee 192 


This part of the Manual is divided into the six sections listed 
above. Each section has a different type of information. Use 
these sections to resolve your difficulty in the following 
manner. 


Do the “Visual Checks” first, and de them carefully, even if 
you are an experienced kit buiider. Most of the kits (about 
90%) that are returned to the Heath Company for repair do 
not work properly because of poor solder connections, 
wiring errors, or misplaced parts. It is very easy to 
consistently overlook a wiring error or poor connection. 


After you complete the “Visual Checks,” proceed to the 
“Troubleshooting Chart’ and see if your difficulty is listed 


HRATHIEIT® 


there. Several possible causes are listed for each difficulty, or 
you may be directed to one or more of the ‘’Test Charts“’ to 
narrow your problem down to a specific area or part. Use 
the “Checking Components’’ section to test any capacitor, 
diode, or transistor that you think may be faulty, 


NOTE: Be sure to read the “Precautions” section (Page 164) 
of ‘Bench Testing” before performing any tests on the 
Tuner. Also read the “Extender Circuit Board” information 
(Page 164). 


If you have some knowledge of electronics, a great deal of 
additional information is also available to you. If you 
narrow down the difficulty to a particular circuit, you may 
be able to go directly to one of the ‘“Test Charts." Also refer 
to the: 


Schematic (fold-out from Page 227) 
Block Diagram (fold-out from Page 194) 
Circuit Description (Page 195) 

Circuit Board X-Ray Views (Page 215) 
Chassis Photographs (Page 224) 


Be sure, when repairing your Tuner, to eliminate the cause 
as well as the effect of the trouble, If, for example, you 
should find a damaged resistor, be sure you find out what it 
was (wiring error, etc.) that caused the resistor to become 
damaged. If the cause is not eliminated, the replacement 
resistor may also be damaged when the Tuner is put back 
into operation. 


The “Factory Repair Service” section is provided in case 
you prefer to have your Tuner, either the complete kit or 
just one of the circuit board modules, serviced at the factory 
—or ata Heathkit Electronic Center. 
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VISUAL CHECKS 


NOTE: The following checks will be most effective if you 
apply them to one circuit board module, or other part of the 
kit, at a time. . 


1. 


About 90% of the kits that are returned for repair do 
not function properly due to poor connections and 
soldering. Therefore, many troubles can be eliminated 
by a careful inspection of connections to make sure 
they are soldered as described in the ‘Soldering’ 
section of the “Kit Builders Guide.” Reheat any 
doubtful connections and be sure all the wires are 
soldered at places where several wires are connected, 


Check each circuit board to be sure there are no solder 
bridges between adjacent connections. Remove any 
solder bridges by holding a clean soldering iron tip 
between the two points that are bridged until the 
excess solder flows down the tip of the soldering iron. 


Be sure each transistor and each integrated circuit is in 
the proper location (correct part number and type 
number). Be sure that each transistor lead is 
positioned properly and has a good solder connection 
to the foil. Check integrated circuits for proper 
positioning and good contact at all pin connections. 


Check capacitor values carefully. Be sure the proper 
part is wired into the circuit at each capacitor 
location. For example, it would be easy to mistake a 
.001 uF capacitor for a 100 pF capacitor. Always 
check the polarity of electrolytic capacitors to be sure 
they are installed correctly, , 


5. 


40. 


Check each resistor carefully. it would be easy, for 
example, to install a 2200 Q (red-red-red) resistor 
where a 220 {2 (red-red-brown) resistor is called for. A 
resistor that is discolored, or cracked, or shows any 
sign of buiging would indicate that it is faulty and 
should be replaced. 


Be sure the correct diode is installed at each diode 
location, and that the banded end is positioned 
correctly, 


Recheck the wiring. Trace each lead in colored pencil 
on the Pictorial as it is checked. It is frequently 
helpful to have a friend check your work. Someone 
who is not familiar with the unit may notice 
something you have consistently overlooked. 


Check all component leads connected to the circuit 
boards. Make sure the leads do not extend through the 
circuit board and make contact with other 
connections or parts, such as coil shields or the chassis, 


Check all the wires that are connected to the circuit 
board plugs, Make sure the wires do not touch the 
chassis or other lugs. Make sure all wires are properly 
soldered. _ 


Be sure that each of the IC pins is properly installed in 
its connector, and not bent out or under the IC, Also 
be sure the IC’s are installed in their correct positions 
and that they are oriented properly. 


Troubleshooting Chart 


NOTE: When you narrow your problem to a specific area or 
suspected component as called out in the following chart, 
closely inspect the area as outlined in the ‘Visual Checks” 
before removing the component for test. Your problem 
could be caused by something near the component, like an 
open or shorted circuit board foil or a wrong connection, 
instead of being caused by the part itself. 
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SYMPTOM POSSIBLE CAUSE 


Tuner completely . Blown fuse. 

dead. . Open line cord. 
Faulty Power On switch. 
Power supply circuit. Proceed 
to Test Chart 1. 


Reception weak or . Poor or shorted antenna 
noisy. connections, 
Inadequate antenna, 
Faulty cable and/or cable 
connections. 
The i-f circuit board module. 
The tuner-PLL circuit board module. 


Meter switch in Test position. 
No Signal meter .  Signal-Multipath switch in 
indications with Multipath position. 
good reception, . D608 and/or D607. 

603. 


No audio output. . Audio output cables improperly 
installed. 
1C601 through IC605. 
F601 and/or F602. 


2. 

3. 

4. 2D601. 

5. PLL-muitiplex-demodulator circuit 
board. 

6. Squelch control circuitry. 


No multipath indication. . No multipath signal(s) 
being received. 
Signal-Multipath switch in 
Signal position, 
602 or O603. 
D607 and/or D608, 


No AGC (automatic gain control). 1. D603 and/or D604. 


No audio output from . Proceed to Test Chart 3, 
left channel. 


No audio output from . Proceed to Test Chart 4. 
right channel. 


No audio except when the : Proceed to Test Chart 5. 
Squeich Defeat button : 
is in. 
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| SYMPTOM | POSSIBLE CAUSE ; 


No Scope Horiz output 1. 1C607, 
(on rear panel). 2. 1C608. 
3. Q602, 
4. D601 and/or D602. 


Station not broadcasting in stereo, 
10701. 

R706 not properly adjusted. 
0718, 04, and/or O5, 


No Stereo light. 


eS wWN> 


1. Stereo-Blend-Mono switch in 
Mono position. 

2. Short between left and right 
channel foils on multiplex 
circuit board module. 

3. ~~ R706 not properly adjusted. 

1¢701. 


No separation between 
left and right channels 
when tuned to a known 
stereo station. 


Proceed to Test Chart 6. 
Proceed to Test Chart 2. 


No downward sweep in 
Auto-Sweep mode. 


L602 on the i-f circuit board is 
improperly adjusted. 

2. Noise Squelch control improperly 

adjusted. 


Tuner stops on noisy signals 
-in the Auto-Sweep mode. 


1, Amplifier and/or speaker 
connections. 
Proceed to Test Chart 5. 


No audio output, with frequency 
readout dispiayed and signal 
meter showing signal 

strength. 


Proceed to Test Chart 2. 


Unable to program in 
all modes, 


Channel Selector card inaccurate 
or bent. 

2. Card socket damaged or wired 
incorrectly. 

IC5 through IC8, 


Inaccurate programming 
in Preprogram mode only, 


» = Q901. 
2, (C9. 
Preload decoder circuit board. 


Re-Program Sight remains 
on at all times or will 
not light. 
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SYMPTOM POSSIBLE CAUSE 


Stereo light remains on 1. 04 and/or Q5. 
at all times or will not 
light. 


Proceed to Test Chart 2. 
Proceed to Test Chart 11. 


Keyboard does not program 
correctly. Auto-sweep 
is ok, 


Check display tubes with L/T 
(tight test} button. 

2. Proceed to Test Chart 2. 

3. Proceed to Test Chart 11. 

1C1 through 1C4. 


Frequency readout will 
not clear to 00.1 MHz. 


Check Unlocked light socket 
and wiring for possible short. 

2 Proceed to Test Chart 7, 

3. Proceed to Test Chart 8. 

4. Proceed to Test Chart 9. 

5 

6 


Untocked light remains on when Tuner 
is programmed for a correct 
frequency or will not light at all. 


Proceed to Test Chart 10, 
Proceed to Test Chart 12. 


Incorrect station and/or Proceed to Test Chart 12. . 
no station is received 
when programmed for a 


correct frequency. 


» 0604, 
2. ; D605 and/or D606 faulty or ; 
reversed, 


Signal meter will not go to zero 
when i-f cable is disconnected. 
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BENCH TESTING 
PRECAUTIONS EXTENDER CIRCUIT BOARD 


1. Be cautious when testing transistor circuits. Although Use the Extender circuit board supplied with this kit to 
transistors have almost unlimited life when used extend circuit board modules out of the chassis for easy 
properly, they are much more vulnerable to damage access during alignment and/or troubleshooting. 
from excessive voltage or current. than vacuum tubes. 

A vacuum tube can often be operated under shorted, CAUTION: Always press the Power On button to the off 


zero-bias, excessive-voltage, or high-current conditions — (gut) position before removing or reinstalling a circuit board 
for short periods of time without materially damaging module, Once the circuit board module has been removed or 
the tube. Any one of these same conditions can installed, the Power On button can be pressed to the On 
completely destroy a transistor instantly. . position without damage to the circuits. 


2. Be sure you do not short any terminals to ground 
when making voltage measurements. If the probe // 
should slip, for example, and short out a bias or 
voltage supply point, it is. almost certain to cause 
damage to one or more transistors or diodes. 


3. Do not remove transistors or integrated circuits while 
the Tuner is turned on. This could damage the parts 
removed and/or other parts in the circuit. Uy, 


Ee A 


fod 


SSE 


4. Do not remove or install circuit boards while the 77 


Tuner is turned on. 


CAUTION: The full AC line voltage is present inside the AC 
shield and around the Power On switch. Be sure to keep 
away from these areas when you perform power on checks. 


Figure 5-1 
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Extender Circuit Board Installation 


Refer to Figure 5-1 for the faliowing steps, 


1. Remove the wooden cabinet from the Tuner, or 
remove the Tuner from its custom installation if one is 
used. 


2. Remove the top shield from the Tuner. 
3. Remove the top rail from the Tuner. 


4, Carefully remove the desired circuit board module 
from the Tuner, 


5. Connect the extender circuit board module to the 
circuit board module removed from the Tuner. 


8. Install this circuit board combination into the Tuner. 


Page 165 


Special Considerations 


Although the Power Supply circuit board module cannot be 
extended from the Tuner chassis, space has been provided 
for you to make measurements on its foil side. Refer to the 
“X-Ray Views” on Page 215 to locate the foils connected 
with the component you want to check. 


Disconnect the antenna cables, coaxial cable, and ground 
strap from the Tuner/phase-lock-loop (Tuner-PLL) circuit 


* board before extending it. Temporarily connect your fm 


antenna directly to the antenna cables. Use the extender 
cable (previously prepared) between the coaxial cable on the 
circuit board module and the phono socket on the i-f circuit 
board module, Also use the extender cable between these 
same two points when extending the i-f circuit board 
module. 


CHECKING COMPONENTS 


The Signal meter can be used to check transistors, diodes, 
and capacitors. Be sure, before you check a part, that you 
have applied the “Visual Checks” (Page 160) to that part 
and the area around it. Remember that a shorted (solder 
bridged) foil or an open connection can often give the same 
indication as a bad part. 


IMPORTANT: 6e sure to place the Meter switch (located on 
the master circuit board) in the Test position and the Range 
switch in the Ohms position before testing components. 


HOW TO CHECK TRANSISTORS 


A. © Unsolder and remove the transistor from its circuit. 


B. Refer to Figure 5-2 and connect the leads of the 
transitor as directed in the ‘Transistor Checkout 
Chart” on Page 166 for the type of transistor you 
want to check. 


Cc. If the meter reading indicates that a transistor is 


faulty, recheck the reading before you obtain a 
replacement part. 


BLACK TEST 


LEAD CONNECT THE BLACK TEST 


“LEAD TO ONE LEAD OF THE 
TRANSISTOR AS DIRECTED IN 

COLUMN 3 OF THE CHART, 

RED TEST 

LEAD CONNECT THE RED TEST LEAD 
TO ANOTHER LEAD OF THE 
TRANSISTOR AS DIRECTED IN 

COLUMN 2 OF THE CHART. 


an 


Figure 5-2 
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E 
$2090 


(417-110) 


2N3393 
(417-118) 
721160 
(417-218) 


X29A829 
(417-201) 


B 


Cc 
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TRANSISTOR CHECKOUT CHART 


Connect the RED 
TRANSISTORS TEST LEAD TO 
: TRANSISTOR 
LEAD: 


E 
oe 


Connect the BLACK 

TEST LEAD TO SIGNAL METER READING 
TRANSISTOR 

LEAD: 


cic 
ron me) 
=/= 
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HOW TO CHECK DIODES 


A. _Unsoider and remove the diode from its circuit. 


B. Refer to Figure 5-3 and connect the leads of the diode 
as directed in the ‘Diode Checkout Chart.” 

Cc. lf the meter reading indicates that a diode is faulty, 
recheck the reading before you obtain a replacement 
part. 
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CONNECT THE BLACK TEST 
LEAD TO ONE LEAD OF THE 
DIODE AS DIRECTED IN COLUMN 
2 OF THE CHART, 


BLACK TEST LEAD 


CONNECT THE RED TEST LEAD 
TO THE OTHER LEAD OF THE 
DIODE AS DIRECTED IN COLUMN 
3 OF THE CHART, 


Figure 5-3 


DIODE CHECKOUT CHART 


Connect the RED 
TEST LEAD TO 
DIODE LEAD: 


DIODES 


HOW TO CHECK CAPACITORS 


These instructions are divided into two groups. The first 
group is for capacitors of 50 uF and above. The second 
group is for capacitors below the value of 50 wF. After 
reading steps A, B, and C, proceed to the group of 
instructions for the part you intend to check. 


A, Unsolder and remove the capacitor. 
B. Discharge the capacitor by touching the leads 


together, (Note the special discharging instructions 
below for the 6000 uF capacitor.) 


Connect the BLACK 
TEST LEAD TO 
DIODE LEAD 


SIGNAL METER READING 


C, Connect the black test lead to one lead of the 


capacitor. Then, while watching the Signal meter, 
touch the red test lead to the other capacitor lead. 
(Note the special instructions for the electrolytic 
capacitors.) 


How to Discharge the 6000 uF Capacitor 


The 6000 uF capacitor retains a very high charge and should 
be handled very carefully. Never touch the iugs of this 
capacitor until you are absolutely sure that it is discharged. 
Use either of the following two methods to make sure that 
the capacitor is discharged. 
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METHOD A; Leave the Tuner turned off for approximately 
five minutes. This wil allow the capacitor to discharge 
through the Tuner circuitry. Then short the two lugs of the 
capacitor together momentarily with the blade of a 
screwdriver, Now it is safe to disconnect the wires and 
remove the capacitor for test. 


METHOD B: Turn the Tuner off and short the two lugs of 
the capacitor together with a 100 92, 2-watt resistor. Hold 
the resistor body in your fingers. Do not touch the resistor 
leads. Place the resistor between the lugs of the capacitor for 
several seconds; then remove it. Now short the two lugs 
together momentarily with the blade of a screwdriver, it is 
now safe to disconnect the wires and remove the capacitor 
for test. 


Electrolytic Capacitors 


Each electrolytic capacitor has a positive (+) mark at one 
end of its case. When checking one of these capacitors, 
always connect the positive (+) end of the capacitor to the 
black test lead. Then connect the other capacitor lead to the 
red test lead. 


Checking Capacitors 


Use the procedure in steps 1, 2, 3, and 4 for checking 
capacitors of 50 uF and above. Steps 5, 6, and 7 are for 
capacitors below the value of 50 uF. Read through all the 
steps before proceeding with a check. 


1. If the meter pointer deflects to the right side quickly, 
and then gradually returns to the left side, the 
capacitor is not faulty. NOTE: The time it takes for 
the pointer to return to the left side of the meter scale 
depends upon the value of the capacitor being 
checked. A 50 pF capacitor, for example, will cause 
the pointer to return more rapidly than a 500 pF 
capacitor. 


2. If the meter pointer deflects to the right side and stays 
there, the capacitor is faulty (shorted). 


3. If the meter pointer does not deflect at all, but stays 
at the left side, the capacitor is faulty (open). 


4, Recheck the capacitor, BUT FIRST DISCHARGE IT 
BY TOUCHING THE TWO CAPACITOR LEADS 
TOGETHER. 


CAPACITOR OK 


Off 


CAPACITOR FAULTY 
(SHORTED) 


The next three steps are for checking capacitors below the 
value of 50 uF. Because of the small capacitance of these 
capacitors, it takes only a split second for them to charge. 
Therefore, it is difficult to determine if the capacitor is 
faulty (open), Recheck the capacitor several times while 
watching the meter closely. Be sure to discharge the 
capacitor each time before repeating your check. 


5. If the meter pointer deflects slightly and then remains 
at the left side of the meter scale, the capacitor is not 
faulty. 


CAPACITOR OK 


6. lf the meter pointer does not deflect at all, but 
remains at the left side of the meter scale, the 
capacitor is faulty (open). NOTE: Very small value 
capacitors (3.3 to 33 pF}, because of their smali 
capacity to hold a charge, may not cause the meter to 
deflect. This is normal for these small capacitors. 


7, tf the meter pointer deflects to the right side and stays 
there, the capacitor is faulty (shorted). 


NOTE: Before you replace the cabinet on your Tuner, be 
sure to place the Meter switch in the NORM position and to 
store away the test leads in the plastic clamp. 
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TEST CHART INDEX 


10 


11 


12 


TEST CHARTS 


Power Supply Circuit 2. 6. ke ee 170 
Programmer and Data Multiplex Circuits 2... 0... .0.- 2 02 ae 172 
Left Channel Multiplex Circuit 2 6. we ee 176 
Right Channel Multiplex Circuit . 2. 2 0 ee et ee 177 
Multiplex Circuit 2. 6, ee ee 178 
Auto-Sweep Pulse Generator Circuit 2... 6 ke 179 
Phase Detector and Loop Filter Circuit 2... 20... Co ee 180 


100 kHz Crystal Oscillator and 
Divide-by-4 Reference Scaler Circuit... 1... ee ee we ee 187 


Programmable Divider Circuit . 6 6 6 we ee ee 182 


FM Tuner and VCO Frequency 


Sealer Circuit 6 6 ee ee ee 182 
Keyboard Circuit 2... ee ee ee ee 183 
Preload Decoder Circuit 2 6 6 ww ee ee ee 186 


NOTE: Although IC’s may be listed occasionally in 
these charts as a ‘Possible Cause of Trouble,”’ it 
would be quite unusual to have one that is actually 
faulty. Check the circuit board foils, IC 
connections, and area around an IC very carefully 
before deciding that an IC should be replaced. 
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TEST CHART 1 


POWER SUPPLY CIRCUIT 


NOTE 1: The power supply circuit board module cannot be 
extended from the Tuner chassis, See “Special 
Considerations’’ on Page 165. 


NOTE 2: The Power Supply circuit board module is a 
“protected circuit.” In effect, this means that one or more 
of the source voltages can sustain a direct short to ground 
for an extended period of time without damage, Any such 
short would, however, result in zero voltage from the circuit 
shorted, 


STEP 


A Meter reads greater than 2.5, 


Meter reads less than 1. 


Cc Meter reads greater than 0. 


Meter reads greater than 0. 


Meter reads greater than 4. 


Meter reads jess than 3. 


Meter reads greater than 3.5. 


G 


INDICATION POSSIBLE CAUSE OF TROUBLE 


Meter reads greater than Q. 


Meter reads less than 2.5. 1. R117 open. 
Meter reads greater than 0. 1, D106 is defective. 


Ga grmarrmerre 
Set the METER switch in the TEST position. 
Set the RANGE switch in the OHMS position. 


Remove al! seven of the circuit board modules from 
the Tuner. 


Press the POWER ON button to the ON (in) position. 


Perform the tests called for on Pages 124 through 126. 


Shorted insulator at Q101. 
Solder bridge to ground from 
collector of Q101. 

Q101 is defective. 


Heat sink mounting screw not 
grounded te circuit board, 
Collector circuit of Q101 

is open. 


Shorted insulator at 0.104, 


Shorted insulator at Q109 
and/or 0108. 


Solder bridge from +8V foil to 
ground. 
Q108 and/or 0109 defective. 


C113 shorted. 
+5V foil grounded. 

Solder ‘bridge between foils 
associated with transistor Q112. 
Q112 defective. 


Open circuit associated with 
R124. 


Solder bridge to ground from 
+18V foil. 

C111 shorted. 

Q104 and/or Q107 defective. 
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STEP INDICATION POSSIBLE CAUSE 


H Meter reads greater than 0. 1. 0104 and/or Q113 is defective. 
2. C107 is shorted, 


Meter reads greater than 4.5, 1, Solder bridge to ground from 
+30V foil. 

2. 103 is defective. 

3. C105 is shorted. 


Meter reads tess than 3.5, 1. Open circuit to +30V foil. 
ps | Meter reads greater than 0, D101 and/or D102 are defective. 


| Meter reads greater than 0. D101 and/or D102 are defective. 


Meter reads greater than 3.5. . Q101 or its associated foil 
is shorted, 
2. Q102 or its associated foil 
: is shorted. 
3. Q103 is defective. 
. ZD101 is defective. 
Meter reads less than 2.5. . Check the voltage at the positive 
(+) end of C102 for a meter 
reading of 4. If meter reads less 
than 4, check the following: 
a. Transformer connections to 
bridge network (D101 thru D104), 
b. Bridge network. 
CQ C102. 
2.  Q103 or its associated foil is 
shorted. 
3. Q101 and/or Q102 defective, 
» C©103 and/or C105 defective, 


Meter reads less than 2. D102 and/or D101 defective. 
C107 defective, 
Transformer improperly connected. 


104 or its associated foil 

is shorted. 

2. 105 or its associated foil 
is shorted. 

3. Q106 or its associated foil 

is shorted. 

Q107 is defective. 


Meter reads greater than 2. 


Q104 defective. 


Meter reads less than 1. 


1 

2.  Q105 defective. 

3. Q106 defective. 

4 Q107 or its associated foil 
is shorted. 

C111 is defective. 
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STEP | INDICATION POSSIBLE CAUSE 


Meter reads greater than 2.5. 1. Q108 or its associated foil 


is shorted. 

2, Q109 or its associated foil 
is shorted. 

3. 111 or its associated foil 
is shorted. 


4, Q112 is defective. 


1. Q108 is defective, 
2. 109 is defective. 
3. Q111 is defective. 
4. 113 is defective 


Meter reads less than 3.5, 1. D51 and/or D2 defective, 
Meter reads greater than 4.5, 1. Transformer improperly connected. § 


Meter reads less than 1.8. 


TEST CHART 2 


PROGRAMMER AND DATA MULTIPLEX 
CIRCUITS 

NOTE: it is necessary that the keyboard circuits are working ( ) Set the METER switch to the TEST position. 
properly before you perform the following steps. (Refer to 
chart 11 on Page 183.) () Set the RANGE switch to the 15 Vdc position. 


{ Install the board combination. 


{_) Press the POWER ON button to the off (out) position. _() Press the KEYBOARD button to the ON (in) position. 


(_) Remove the programmer circuit board from the  ( ) press the POWER ON button to the ON (in) position. 


chassis. 
{ ) Connect the extender circuit board to the programmer ( Press the RESET key and perform the measurement in 
circuit board. the following chart. 


CONNECT BLACK CONNECT RED 
TEST LEAD TO: TEST LEAD TO: METER SHOULD READ: POSSIBLE CAUSE OF 
TROUBLE: 


Collector (C) D201; D202; D203; 
of Q201 or % D204; 1€201, 0201. 
collector side 

of R211 (1000 2), 


Note the meter reading. Then press any of the numbered keys four times, The meter indication should go to 
0 as the first number is depressed and remain there as the other three numbers are depressed. Then press the 
| RESET key. This should cause the meter to return to its original position. 


fea remarerxiT? 


{ 


) 


Be sure the two plugs on the small cable assembly 
from the Master circuit board are installed correctly 
on the Programmer circuit board. 


Perform the measurements in the following chart. 
NOTE: Connect the red test lead to the test points 
indicated. They are located at the top edge of the 
Programmer circuit board at the two cable assembly 
connectors. 


CONNECT DEPRESS CONNECT 

BLACK TEST KEYBOARD RED TEST 

LEAD TO: KEY LEAD TO: 
NUMBER: 


All others 


METER SHOULD 
READ: 
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POSSIBLE CAUSE 
OF TROUBLE: 


(C1 through 1C4 on 
master circuit board. 
(Data Multipiex,} 
Refer to Schematic on 
Page 227, 
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( ) Perform the measurements in the following chart. 
NOTE: Connect the red test lead to the test points 
indicated on the Master circuit board at the 
Programmer circuit board location. 


CONNECT DEPRESS CONNECT 
BLACK TEST KEYBOARD RED TEST METER SHOULD POSSIBLE CAUSE 


LEAD TO: KEY LEAD TO: . OF TROUBLE: 
NUMBER: 


#1 only. IC1 and/or Q1 on 
Then #0 only. master circuit board. 
Then none, (Data Multiplex.) 
Refer to Schematic on 
Page 227. 


#2, #3, #4, 
#5, #6, #7, 
#8, and 
then #9, 


Hold down Refer to the 

Key #1 Programmer 
Schematic (fold- 
out from Page 200}. 
Check IC's 202, 
203, 204, and 205; 
whichever have out- 
puts that correspond 
to an incorrect 
Hold down reading. 

key #6 and 

press the 

Reset key. 

Release both 

keys. 


and press 
the reset 
key, Release 
both keys, 


Hold down 
key #8 

and press 
the Reset 
key. Release 
both keys. 
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(} Press the RESET key. The readout should be 00.1 
MHz. 


( ) Use the keyboard and program in the frequency 
indicated in the chart below and perform the 


corresponding measurements. 


CONNECT CONNECT METER SHOULD POSSIBLE CAUSE 
BLACK TEST FREQUENCY RED TEST READ: OF TROUBLE: 
LEAD TO: READOUT: LEAD TO: 


88.1 MHz 


87.9 MHz 


( ) Connect a 2” wire from the STOP test point at the 
programmer circuit board location on the master 
circuit board to chassis ground, 


( ) Perform the measurements in the following chart. 


CONNECT CONNECT DEPRESS 


BLACK TEST RED TEST KEYBOARD 
LEAD TO: LEAD TO: KEY METER SHOULD POSSIBLE CAUSE 
NUMBER: READ: OF TROUBLE: 


SWP STOP 


(At OSC, 
DIV, GEN 


circuit board: 

location on Bypass 
master key 
circuit held down 


board.} 


Press the POWER ON button to the off (out) position. 


{ } Remove the'2" wire from the STOP test point and 
discard it. 
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TEST CHART 3 


LEFT CHANNEL MULTIPLEX (MPX-DEMOD) 
CIRCUIT 


( ) Remove the PLi-multiplex demodulator circuit board 
from the chassis, 


{ ) Connect the extender circuit board to the multiplex 
circuit board. 


( ) Install the board combination. 


{ ) Set the METER switch in the TEST position. 

( } Set the RANGE switch in the 15 Vdc position, 

( ) Press the SQUELCH DEFEAT button to the ON {in) 
position. 

() Press the KEYBOARD mode button. 


() Press the POWER ON button to the ON (in) position, 


( ) Enter a frequency on the keyboard (for instance, 
88.1). 


( }) Perform the measurements in the following chart. 


( } Be sure the RE-PROGRAM light is not on. 


CONNECT BLACK CONNECT RED 
TEST LEAD TO: TEST LEAD TO: METER SHOULD READ: POSSIBLE CAUSE OF 
TROUBLE: 


Emitter (E} G Q707; C714, Check for 
of Q707. . . an open or short in 
associated foils. 


Collector (C) 
of Q709, 


: Q701; 0702; A704; R713; 
Collector (C) R712; R715; R718; R719; 
of Q704, R722. 


Collector (C) 
of Q711. 


NOTE: If the preceding measurements check good, check 
D702 and D703. If both of these diodes check good, C701 
or 1C701 may be faulty. 
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TEST CHART 4 


RIGHT CHANNEL MULTIPLEX (MPX-DEMOD) 
CIRCUIT 


{ } Press the POWER ON button to the off (out) position. 


{ } Remove the PLL-muitiplex demodulator circuit board 
from the chassis. 


( } Connect the extender circuit board to the 
PLL-multiplex demodulator circuit board. 


( } Install the board combination. 
{ } Set the METER switch in the TEST position. 


( ) Set the RANGE switch in the 15 Vdc position. 


{ ) Press the SQUELCH DEFEAT switch to the ON {in) 
position, 


( } Press the KEYBOARD mode button. 


{ ) Press the POWER ON button to the ON (in) position. 


( }) Enter a frequency on the keyboard (for instance, 
88.1). 


{ } Perform the measurements in the following chart. 


( ) Be sure the RE-PROGRAM light is not on. 


CONNECT BLACK CONNECT RED 
TEST LEAD TO: TEST LEAD TO: METER SHOULD READ: POSSIBLE CAUSE OF 
TROUBLE. 


Emitter (E) y Q708; C715. 
of O708. ; 


Collector (C)} 
of Q709, 


Collector (C) Q701; Q702; R711; 
of 0703. R709; R716; R717; 
R714; R721. 


Collector (C} 
of Q711, 


NOTE: lf the preceding measurements check good, check 
D701 and D703. !f both of these diodes check good, C701 
or 1C701 may be faulty, 
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TEST CHART & 
MULTIPLEX (MPX-DEMOD) CIRCUIT 


(} Press the POWER ON button to the off (out} position. 


( ) Remove the PLL-multiplex demoduiator circuit board 
from the chassis. 


{ ) Connect the extender circuit board to the 
PLL-multiplex demodulator circuit board. 


( ) Install the board combination. 

( ) Set the METER switch in the TEST position. 

() Set the RANGE switch in the 15 Vde position. 

( }) Press the KEYBOARD button. 

() Press the POWER ON button to the ON (in) position. 
( } Use the keyboard to select a strong local station, 

( ) Perform the measurements in the following chart. 
NOTE: Be sure that the SQUELCH DEFEAT and STEREO 


ONLY buttons are in the off (out) position for the following 
measurements, 


CONNECT BLACK CONNECT RED 
TEST LEAD TO: TEST LEAD TO: METER SHOULD READ: POSSIBLE CAUSE OF 
TROUBLE: 


Pin 1 of STEREO ONLY switch 
1C702. wiring; 1C702. 

Pin 2 of KEYBOARD switch 
10702. wiring. 


Pin 4 of Q716; Q717; C606; O601; 
1702, D611 and/or D609; L602 
not adjusted. 
Pin 5 of Q714;D712; D711; 
1C702. Q713; Q712; NOISE 
. SQUELCH control wiring. 
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TEST CHART 6 


AUTO-SWEEP PULSE GENERATOR CIRCUIT 


( 
( 


) Press the POWER ON button to the off (out) position. 


) Remove the generator-divider-oscillator 
(GEN-DIV-OSC) circuit board from the chassis. 


} Connect the extender circuit board to this circuit 
board. 


CONNECT RED 
TEST LEAD TO: 


CONNECT BLACK 
TEST LEAD TO: 


Pins 12, 13, and 14 
of 1408, 


() 


position. 


GND pin. Pins 12, 13, and 14 


of 1€408. 


NOTE: 


() 


Pins 12 and 13 
of 1C408. 


( } Turn the SWEEP SPEED _ control 


counterclockwise. 


Positive {+) side of 
C402. (Refer to the 


“X-Ray View” on 
Page 218.) 


Positive (+) side of 
C402. 


( 


Press the PREPROGRAMMED switch to the ON (in) 


In the following steps it may be necessary to 
repeatedly press the BYPASS button to prevent the pulse 
generator from stopping on strong signals. 


Press the AUTO-SWEEP switch to the ON (in} 
pasition. 


full 


) 
) 
) 
) 


METER SHOULD READ: 
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Install the board combination. 

Set the METER switch in the TEST position. 

Set the RANGE switch in the 15 Vdc position. 

Press the KEYBOARD button to the ON (in) position. 
Press the POWER ON button to the ON (in) position. 


Perform the measurements in the following chart, 


POSSIBLE CAUSE OF 
TROUBLE; 


Faulty connector. 
Proceed to Test Chart 
1 on Page 170. 


Harness wiring error asso- 
clated with +5V {SW) red 
lead and switch assembly. 


Preprogram switch; 
wiring error, 


{C408 or a faulty 
solder connection, 


R51; wiring error 
or 1C408. 


Oscillate from Oto 1,5 
about once each second. 


R51; wiring error. 


Rapid oscillation. 
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TEST CHART 7 ( } Install the board combination, 

PHASE DETECTOR AND LOOP FILTER CIRCUIT ( ) Set the METER switch in the TEST Position. 

{ ) Press the POWER ON button to the off (out) position. { ) Set the RANGE switch in the 15 Vdc position, 

{ ) Remove the tuner circuit board from the chassis. { } Press the KEYBOARD switch to the ON (in) position, 
( } Connect the extender circuit board to the tuner circuit . { | Press the POWER ON button to the ON (in} position. 


board. 
( }) Perform the measurements in the following chart, 


CONNECT BLACK CONNECT RED 
TEST LEAD TO: TEST LEAD TO: METER SHOULD READ: POSSIBLE CAUSE OF 
TROUBLE; 


Pin 3 of 4 Output from programmable 
IC5O5. divider network, Proceed 
to Test Chart 9. 


Pin 1 of Output from the divide-by-4 
IC505. reference divider, Proceed 
to Test Chart 9. 


NOTE: The remaining measurements should be taken with a 
front panel readout of 00.1 MHz. 


° 


Pin 2 of 
1C505. 


Pin 13 of 
1C505. 


° 


Pin 12 of 
C505, 


Pin 6 of ; 
1C505. 


Pin 8 of 
IC505. 


( ) Press the AUTO SWEEP switch to the ON (in) position. 


() Set the AUTO SWEEP SPEED control to approximately midrange. 


Collector (C) of As the Tuner Auto- Q502; Q503. 
Q503 or collector matically sweeps down 
end of R514. from 107.8 MHz to 88.1 MHz, 

the meter should begin 

near full scale and 

decrease in discrete steps 

to the lower 1/3 of 

the scale. 
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NOTE: If the preceding measurements check good but the 
UNLOCKED light remains ON, check 06504 and Q505. 


TEST CHART 8 


100 kHz CRYSTAL OSCILLATOR AND DIVIDE- 
BY-4 REFERENCE SCALER CIRCUIT 


() 
{) 
() 


Press the POWER ON button to the off (out) position. 
Remove the tuner-PLL circuit board from the chassis. 


Remove the generator-divider-oscijlator 
(GEN-DIV-OSC) circuit board from the chassis, 


+5V pin. 


25 kHz OUT 
pin. 


( 


NOTE: If the above measurements are correct, the 100 kHz 


Crystal Oscillator and Divide-By-4 Reference Sca 
assumed to be operating. 


Pin 14 of 
1C401. 


Pin 1 of - 
1C401. 
Pin 6 of 
10402. 


er is 


Pin 12 of 
10402. 


) 
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Connect the extender circuit board to this circuit 


Install the board combination. 


Set the METER switch in the TEST position. 


Set the RANGE switch to the 15 Vde position. 


Press the POWER ON button to the ON (in) position. 


Perform the measurements in the following chart. 


Faulty connector. 
Proceed to Test Chart 1. 


Continue with the 
remaining measurements 
on this chart. 


Check for an open or 
short in associated 
foil. 

Check for an open in 
R404. 


1C401; Y401; C407; 
C406; C408; C409; 

R407; R406; R405; 
R408. 


Check for an open or short 
in associated foil; 1C401 
or 10402. 
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TEST CHART 9 (_ } Set the METER switch in the TEST position. 


PROGRAMMABLE DIVIDER CIRCUIT () Set the RANGE switch in the 15 Vdc position. 


() Press the POWER ON button to the off (out) position, ( ) Press the KEYBOARD switch to the ON (in) position. 


{ } Be sure the tuner-PLi circuit board is properly ( | press the POWER ON button to the ON (in) position, 


installed. 
_ . ( }) Check to see that the readout display goes to 00.1 
{ ) Remove the generator-divider-oscillator MHz. Leave the readout at this frequency while 
(GEN-DIV-OSC) circuit board from the chassis. performing the measurements in the following chart. 
() ronnect the extender circuit board to this circuit ( ) Perform the measurements in the following chart. 
ard. 


{ ) Install the board combination. 


CONNECT BLACK CONNECT RED 
TEST LEAD TO: TEST LEAD TO: METER SHOULD READ: POSSIBLE CAUSE OF 
TROUBLE: 


+5V pin. Faulty connector. 
Proceed to Test Chart 1. 
Pin 5 of 1C406. 1C406; 1C405. No VCO 
Y output from the 
% tuner-PLL circuit board. 


Pin 3 of IC406. Slightly above 0. 10405; 10404. 


Pin 2 of C406. 1C403; 1C404; 
C406, 
Pin 10 of IC406. 1C403; 10404; 
1C405; 10407. 
TEST CHART 10 { ) Set the METER switch in the TEST position. 
FM TUNER AND VCO FREQUENCY SCALER ( } Set the RANGE switch in the 15 Vde position. 
( ) Press the POWER ON button to the OFF (out) ( ) Press the POWER ON button to the ON (in) position. 
position, 


( ) Perform the measurement in the following chart. 


CONNECT BLACK CONNECT RED 
TEST LEAD TO: TEST LEAD TO: METER SHOULD READ: POSSIBLE CAUSE OF 
TROUBLE: 


GND (Upper VCO OUT terminal The fm tuner; 
support rail). {on master circuit 1C501; 1C502; 
board at Tuner}. IC503; 1C504, 


Gaaumarriire 


TEST CHART 11 


KEYBOARD CIRCUIT 


( } Press the POWER ON button to the OFF (out) 
position. 


( } Remove the four screws (two on each side) holding 
the front panel assembly to the chassis. 


{ }) Position the front panel assembly as shown in Figure 
1-1 (fold-out from Page 122),.so you can watch the 
meter and operate the Keyboard buttons. 


CONNECT BLACK CONNECT RED 
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{ } Set the METER switch in the TEST position. 


( ) Set the RANGE switch in the 15 Vdc position. 

{ } Press the KEYBOARD button to the ON (in) position. 
( }) Press the POWER ON button to the ON (in) position. 
( ) Perform the measurements in the following chart. 


NOTE: Refer to the ‘Keyboard Circuit Board” X-Ray View 
on Page 223 for the test point locations, 


TEST LEAD TO: TEST LEAD TO: METER SHOULD READ: POSSIBLE CAUSE OF 


Any GND pin, 
or chassis. 


TROUBLE’ 


Faulty connection. 
Proceed to Test Chart 1. 


Faulty wiring; diodes 
installed incorrectly. 


$803; D801. 


$805; D803. 


With Key 7 pressed. $807; D807. 
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CONNECT BLACK CONNECT RED 
TEST LEAD TO: TEST LEAD TO: 


Any GND pin, With Key 9 pressed. 


or chassis. 


ith Key 2 pressed. 


wr te 
Gis 
%G, 


METER SH 


OULD READ: 
t 


yr ' ’ 
Y 5 
% 

%, 


With Key 3 pressed. 


With Key 8 pressed. 


GSgermarererre 
POSSIBLE CAUSE OF 
TROUBLE: 


$809; D812. 


$802. 


$801; D802. 
$806; D80s. 


808. 


$804. 
} D804. 


D806. 


Dsos. 
$808. 
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CONNECT BLACK CONNECT RED 
TEST LEAD TO: TEST LEAD TO: METER SHOULD READ: POSSIBLE CAUSE OF 
TROUBLE: 


$809; D811. 


Any GND pin, . i . D813; Q801. 
or chassis. 


$811; R805. 


$812; R811; C802, 


Positive (+) 
side of C802. 


$813; R808; 
R809. 


$813; R808; 
With BYPASS pressed. R809; C801. 


Page 186 


TEST CHART 12 
PRELOAD DECODER CIRCUIT 


NOTE: It is necessary that the keyboard and programmer 
circuits are working properly before you perform the 
following steps, 


{ } Press the POWER ON button to the off (out) position. 


( } Connect the extender circuit board to the preload 
decoder circuit board. 


(_) Install the board combination at the Preload Decoder 
circuit board location. 


Ge gumarsuire 
( Set the METER switch to the TEST position. 


( ) Set the RANGE switch to the 15 Vdc position. 
{ Press the KEYBOARD button to the ON (in) position. 
( ) Press the POWER ON button to the ON (in) position. 


( Use the Keyboard and program 96.9 MHz. 


( Perform the measurements in the following chart. 


NOTE: All of the measurements called for in the following 
chart are made on the master circuit board at the 
OQSC-DIV-GEN circuit board location. 


CONNECT BLACK CONNECT RED POSSIBLE CAUSE OF 
TEST LEAD TO: TEST LEAD TO: METER SHOULD READ: TROUBLE: 


GND pin or 
chassis. 


PD.. 


PCa. 
PC,. 


PB. 
RE-PGM. 


( } Press the RESET button to clear the readout display, 


( 
( 


) Use the Keyboard to program 89.3 MHz. 


) Perform the measurements in the following chart. 


Faulty connection. 
Proceed to Test 
Chart 1. 


Refer to the preload 
decoder schematic 
(fold-out from 

Page 204), Check 

all IC‘s and circuitry 
connected with any 
output pin having an 
incorrect reading. 
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CONNECT BLACK CONNECT RED { POSSIBLE CAUSE OF 
TEST LEAD TO: TEST LEAD TO: METER SHOULD READ: TROUBLE: 


GND pin or . Refer to the preload 
decoder schematic 


chassis. 


(fold-out from 

Page 204). Check 

all 1C’s and circuitry 
connected with any 
output pin having 
an incorrect reading. 


() Press the RESET button to clear the readout display. ( } Perform the measurements in the following chart. 


( } Use the Keyboard to program 102.7 MHz. 


CONNECT BLACK CONNECT RED POSSIBLE CAUSE OF 
TEST LEAD TO: TEST LEAD TO: METER SHOULD READ: TROUBLE: 


GND pin or Refer to the preload 
chassis. decoder schematic 
(fold-out from 
Page 204), Check 
ail IC’s and circuitry 
connected with any 
output pin having an 
incorrect reading, 
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ALIGNMENT WITH INSTRUMENTS 


NOTE: The fm tuning unit (varactor tuner) was carefully 
prealigned at the factory. 


Do not attempt to realign the fm tuning unit unless you 
have all of the following: 


@ Ample proof indicating that a misalignment exists, 


@ An understanding of the tuning unit and a thorough 
knowledge of the theory involved. 


© Complete knowledge of instrument alignment 


procedures, 
® The special precision equipment listed below, 
Precision fm stereo generator — FM Stereo Generator 
Type SMG1 
Radiometer 
Copenhagen, Denmark 
{or equivalent} 
Precision rf generator — FM-AM Signal Generator 
Type 202H 
Boonton Radio Company 
Rockway, New Jersey 
(or equivalent) 
Audio Voltmeter. 
Frequency Counter (100 MHz}, 


Adjustable power supply (0 — 20 VDC). Hum and 
ripple must be less than .5 mV. 


Digital voltmeter. 
Do not adjust any transformer, coil, or capacitor unless a 
step instructs you to do so. Always perform the adjustments 


in the order specified. 


The “I-F and Stereo Separation” alignment can be 
accomplished without performing the “Varactor Tuner 


Alignment.” However, always perform the “I-F and Stereo 
Separation” alignment prior to performing the “Varactor 
Tuner Alignment.’” 

I-F AND STEREO SEPARATION 

Refer to Parts A and B of Figure 5-4 for the following steps, 


1. Be sure the POWER ON button is in the off (out) 
position. 


2. Unplug the tuner/phase-lock-loop i-f cable from the i-f 
circuit board. 


3. Unplug the antenna push-on connectors from the rear 
panel, 


4, Remove the tuner/phase-lock-loop circuit board from 
the chassis, : 


5. Install the extender circuit board in the 
tuner/phase-lock-loop circuit board location. 


6, Instail the tuner/phase-lock-loop circuit board on the 
extender circuit board, 


7, Connect the extender cable between the 
tuner/phase-lock-loop i-f cable and the phono socket 


on the i-f circuit board. 


8. Connect the fm stereo generator to the antenna leads 
coming from the tuner/phase-lock-loop circuit board. 


9. Adjust the fm stereo generator to provide the 
following output: 


100.5 MHz, +5 kHz; 
1 kHz, 100% modulation; 
left channel only. 


Use the frequency counter to accurately set the 
frequency. 


10. Press the POWER ON button to the ON (in} position. 


11, Press the SQUELCH DEFEAT button to the ON {in} 
position. 


12. Set the METER switch to the NORM (normal) 
position. 


Gegurarnxirs 


13. Set the AGC SQUELCH control fully 


counterclockwise. 
14. Press the KEYBOARD button to the ON {in) position. 
15. Key in 100.5 MHz on the KEYBOARD. 


16. Adjust the fm stereo generator output level to place 
the signal meter pointer just above midscale. Readjust 
the generator as necessary to maintain this midscale 
indication throughout the following steps. 


17. Refer to Part A and Part B of Figure 5-4 and adjust 
the top and bottom slugs of i-f transformer T553 for 
maximum signal meter indication, : 


18. Adjust the fm stereo generator output for 1000 nV. 


19. Connect an audio voltmeter between the RIGHT 
CHANNEL output on the rear panel and the chassis. 


20. Refer to Part B of Figure 5-4 and turn the 
SEPARATION ADJUST control {located on the 
PLL/multiplex/demodutator circuit board) 
counterclockwise until the STEREO lamp just goes 
out, Turn the contro! clockwise until the STEREO 
lamp just lights; then continue turning it clockwise for 
minimum signal (less than 10 mV) on the audio 
voltmeter. 


21. Disconnect the audio voltmeter. 
22, Disconnect the fm stereo generator. 


NOTE: If you are going to perform the varactor tuner 
alignment, disregard the following six steps; 23 through 28. 


23. Press the POWER ON button to the off (out) position. 
24, Unplug the extender cable and set it aside. 


25. Remove the tuner/phase-lock-loop circuit board from 
the extender circuit board, 


26. Remove the extender circuit board from the chassis. 


27, Install the tuner/phase-lock-loop circuit board in the 
chassis. 


28. Connect the tuner/phase-tock-loop i-f cable to the 
phono socket on the i-f circuit board. 


29. Connect the antenna push-on connectors to the 
antenna terminals on the rear panel. 
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VARACTOR TUNER ALIGNMENT 


Be sure the “|-F and Stereo Separation” alignment has been 
completed before proceeding. 


30. Refer to Part B of Figure 5-4 and unsolder and remove 
the bottom end of the 18 kQ (brown-gray-orange) 
resistor (R514) from the tuner/phase-tock-loop circuit 
board. 


31. Connect the rf signal generator to the antenna leads 
coming from the tuner/phase-lock-loop circuit board. 


32. Adjust the rf signal generator to 90 MHz. 


33. Connect the digital voltmeter to the output of the 
auxiliary power supply, Leave the voltmeter 
connected throughout the remaining steps. It will be 
used to monitor the power supply voltage. 


34, Adjust the power supply output for exactly 4.78 volts 
de. 


CAUTION: Be sure the POWER ON button is always in the 
ON {in) position before you connect the auxiliary power 
supply leads to the 18 kQ resistor. Likewise, always 
disconnect the auxiliary power supply leads before you press 
the POWER ON button to the off (out) position. 


35, Press the POWER ON button to the ON (in) position. 


36. Connect the common (ground) power supply lead to 
the Tuner chassis. 


37. Connect the positive lead to the free end of the 18 kQ. 
resistor on the tuner/phase-lock-loop circuit board. 


NOTE: Oscillator trimmer capacitor C584 does not require 
adjustment. However, if this trimmer has been turned or 
adjusted, return it to its midrange position. 


38. Adjust the rf signal generator output level to place the 
signal meter pointer just above midscale, Readjust the 
generator as necessary to maintain this midscale 
indication level throughout the following steps. 


39, Adjust the oscillator transformer 1554 for maximum 
signal meter indication, 


40.. Adjust the antenna transformer 1551 and interstage 
coils L552 and L554 for maximum signal meter 
deflection, 
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41. 


42, 


Repeat the previous step until no further increase in 
the signal meter indication can be obtained. 


Set the rf signal generator to 106 MHz. 


CAUTION: When you adjust the auxiliary power supply 
voltage in any of the following steps, do not exceed 18 volts 


de. 


43, 


45, 


46. 


47, 


48. 


49, 


50. 


Carefully adjust the power supply voltage for 
maximum signal meter indication. 


Adjust the antenna trimmer, C552, and interstage 
trimmers C564 and C571 for maximum signal meter 


indication. 


Adjust the power supply voltage for exactly 4.78 volts 
de. 


Set the rf signal generator to 90 MHz, 


Repeat steps 38 through 44 until no further increase 
in the signal meter indication can be obtained. 


Set the rf signal generator to 98 MHz. 


Carefully adjust the power supply voltage for 
maximum signal meter indication. 


Adjust the rf signal generator output level to obtain 
full-scale signal meter indication. 


NOTE: The following neutralizing adjustment is quite broad 
and will have very little effect on the signa! meter indication. 
You may ‘skip this adjustment if you wish as it is not 
necessary to the proper operation of the tuner. 


51. 


52. 


53, 


Adjust neutralizing capacitor C557 for minimum 
signal meter indication. 


Adjust the power supply voltage for exactly 4.78 volts 
de. 


Set the rf signal generator to 90 MHz. 


Repeat steps 38 through 44 until no further increase 
in the signal meter indication can be obtained. 


56, 


57, 


58. 


59. 


60. 


61, 


62. 


63, 


64. 


65. 


66. 


67. 


68. 


69, 


70. 


Geum errurrs) 
Set the rf signal generator to 87.75 MHz. 


Adjust the power supply voltage for maximum signal 
meter indication, This voltage must be 3.8 volts or 
greater. 


Set the rf signal generator to 108.25 MHz. 
Adjust the power supply voltage for maximum signal 


meter indication. This voltage must be 18.0 volts or 
less. 


Set the rf signal generator to 98 MHz. 
Adjust the power supply voltage for maximum signat 


meter indication. This voltage must be between 7.0 
and 8,3 volts, 


Disconnect the power supply for the 18 kQ resistor on 
the tuner/phase-lock-loop circuit board. 


Press the POWER ON button to the off (out) position, 


Disconnect the rf signal generator from the antenna 
leads. 


Unplug the extender cable and set it aside. 


Remove the tuner/phase-lock-loop circuit board from 
the extender circuit board. 


Reconnect the 18 kQ resistor (R514) to the 


tuner/phase-lock-loop circuit board. 
Remove the extender circuit board from the chassis. 


Install the tuner/phase-lock-loop circuit board in the 
chassis. 


Connect the tuner/phase-lock-loop i-f cable to the 
phono socket on the i-f circuit board. 


Connect the antenna push-on connectors to the 
antenna terminals on the rear panel. 


This completes “Alignment With instruments.”’ 
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FACTORY REPAIR SERVICE 


Heathkit repair facilities are available to you for particular 
circuit board modules or for your complete Tuner. These 
services are described below under the headings ‘Module 
Repair Service” and “Kit Repair Service.” You may also 
avail yourself of the assistance of our trained technical 
correspondents by letter or telephone. 


MODULE REPAIR SERVICE 


Ten of the circuit boards in this Tuner contain most of the 
electronic circuits. Seven of these circuit boards are plug-in 
units and will be referred to as modules, Any of these 
modules may be quickly removed for inspection or service. 
This service policy applies to only the following circuit 
board modules: 


Power Supply Circuit Board Module 

Programmer Circuit Board Module 

Preload Decoder Circuit Board Module 
Generator-Divider-Oscillator Circuit Board Module 
Tuner/Phase-Lock-Loop Circuit Board Module 

|-F Circuit Board Module 

Multiplex Circuit. Board Module 


Special service facilities have been established at our factory 
and at Heathkit Electronic Centers to provide you with 
quick service and return of modules, After isolating troubles 
to a particular module(s), you may return the module(s) for 
repair under the terms of this policy, Every effort will be 
made to repair the module and have it enroute to you within 
48 hours (two working days) after it is received at the Heath 
service facility. 


IN WARRANTY — In addition to our standard 90 day kit 
warranty, any of the above modules requiring service and 
returned to a Heath service facility will be serviced or 
replaced with no charge for labor or parts. 


OUT OF WARRANTY — After the standard 90 day kit 
warranty expires, any of the above modules requiring service 
and returned to a Heath service facility will be serviced or 
replaced at a fixed charge of $5.00 per module, including 
labor and parts. 


How to Return Modules 


A special ‘Module Service” carton (red in color) has been 
included with your kit. Save this carton and some loose 
packing material. Then, if at any time it becomes necessary 
to return a module(s), pack the module(s) carefully in this 
easily-identified carton to assure yourself of rapid service. 
Include the following information in the pack: 


1. A letter describing the difficulties in your Tuner. 


2. The chassis series number (on the blue and white 
label), 


3. Date of purchase and invoice number. 


4, Your check or money order covering service fees 
($5.00 per module) for “out-of-90-day 
warranty” service, 


5. Ship the carton by insured parcel post to “Heath 
Company, Benton Harbor, Michigan 49022,” or 
to any one of the Heathkit Electronic Centers 
listed in the current Heathkit catalog. 


This service policy applies only to those plug-in circuit board 
modules listed above. if the problem appears to be 
somewhere other than on one of the listed modules, please 
check with our Technical Correspondence Section or your 
nearest Heathkit Electronic Center before returning the Kit 
for service. 


KIT REPAIR SERVICE 


See inside the rear cover of the Manual. 
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REPLACEMENT PARTS AND PRICE INFORMATION 


To order a replacement part: Use the Parts Order Form 
furnished with this kit. if one is not available, see 
“Replacement Parts”’ inside the rear cover of the Manual. 


The prices in the Parts Lists apply only on purchases from 
the Heath Company where shipment is to a U.S.A. 


destination. Add 10% (minimum 25 cents) to the price when 
ordering (Michigan residents add 4% sales tax) to cover 
insurance, postage, and handling. Outside the U.S.A. parts 
and service are available from your local Heathkit source and 
will reflect additional transportation, taxes, duties, and rates 
of exchange. 


SPECIFICATIONS 


TUNER 


MONOPHONIC 

Exact Tuning Range 2. 1 we ee ee 88.1 to 107.9 MHz. 
Tuning... . eae Te eee ee Digitally synthesized. 
Intermediate Frequency . 2.0... ke ee ee wo 10.7 MHz. 

Antenna 26 oe ee 75 Q or 300 2 


Frequency Response 


Discriminator . 0. ee 40 - 60,000 Hz, +.5 dB. 

Audio 2... ee 20 to 15,000 Hz, +1 dB. 
Sensitivity Ce ee ees Less than 1.8 nV." 
Selectivity (Alternate Channel) 2 2. 2. ee ee ee Greater than 95 dB.* 
Capture Ratio 2... ee es Less than 1,5 dB.* 
Harmonic Distortion 2... ee ee Less than 0.3%.” 
Intermodulation Distortion 2.2... 0. ee ee Less than 0.1%.* 
Image Rejection 2... ee es Greater than 90 dB.* 
IF Rejection... ee te ee es Greater than 90 dB.* 
Spurious Rejection 2... ee ee we Greater than 90 dB.* 


*Rated IHF (institute of High Fidelity) Standards. 
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Signal to Noise Ratio (100% modulation) .. 6... ea 
A-M Suppression 


Channel Frequency Accuracy 2.6 ee ee ee 


STEREOPHONIC 


Channel Separation ©... 0 ee ee ee 


Harmonic Distortion (100% modulation) .. 2... 66 
Frequency Response... 1. eee et ee ee 
19 kHz and 38 kHz Suppression 


SCA Suppression «2. 1 0 te tt te et 


AUDIO OUTPUT 


Output Voltage 2. 1 1 ee ee 
(with 100% modulation) 


Output Impedance 


SCOPE OUTPUTS 
Horizontal 


Vertical 


GENERAL 


Power Requirements 


AC Outlet 


Mounting 2... 0 we ee ee ee ee 
Dimensions Overall 


Net Weight 2.00 0 ee ee te et 


“Rated !HF (Institute of High Fidelity} Standards. 


Gamat Ts 
Greater than 65 dB,* 
Greater than 60 dB,* 


Better than 0,005%, 


1000 Hz, 40 dB, 

80 Hz, 30 dB. 

10 kHz, 30 dB. 

15 kHz, 25 dB. 

Less than 0.35%. 

+1 dB, 20 to 15,000 Hz. 
Greater than 60 dB. 


Greater than 60 dB. 


1,0 volts rms nominal. 


4700 Q nominal. 


0 V to 1.0 V peak-to-peak nominal (100% modulation}. 


0 V to 3.0 V DC nominal (full limiting). 


105-125 or 210-250 volts 50/60 Hz ac. Power consumption 
50 W maximum. 


Unswitched, 350 W maximum. 
Cabinet, shelf, wall, or panel. 
6” high, 16-3/8” wide, 14-3/4” deep. 


15 Ibs, 12 oz. 


r+ ——- 


The Heath Company reserves the right to discontinue 
products and to change specifications at any time without 
incurring any obligation to incorporate new features in 


products previously sold. 


CIRCUIT DESCRIPTION 


Refer to Schematic Diagrams (fold-out from Pages 199 
through Page 210), and to the Block Diagram (fold-out from 
Page 194), while you read this “Circuit Description.” 


A Master Schematic Diagram (fold-out from Page 227) 
shows the master circuit board and the wiring 
interconnections between the various circuit boards. Refer 
to the individual schematics for each circuit board (fold-out 
from Page 199 through Page 210). 


To help you locate specific parts in the Tuner or on the 


Schematic, the circuit part numbers (R1, C101, L301, etc.) - 


for .resistors, capacitors, coils, and transistors are in the 
following groups: 


049 Parts on the master circuit board. 
50-99 Parts on the chassis. 

100-199 Parts on the power supply circuit board. 

200-299 = Parts on the programmer circuit board. 

300-399 Parts on the preload decoder circuit board. 

400-499 Parts on the generator-divider-oscillator circuit 
board. 

500-599 = Parts on the tuner-PLL circuit board. 

600-699 = Parts on the i-f circuit board. 

700-799 = Parts on the PLL-multiplexer demodulator circuit 
board. 

800-899 Parts on the keyboard circuit board, 

900-999 Parts on the readout circuit board. 

The following paragraphs explain the overall circuit 

functions, briefly, in nontechnical terms. Detailed 
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descriptions of circuit operation begin with the title 
“Inputs.” This portion of the “Circuit Description” is 
intended to be informative, but does not attempt to teach 
the digital techniques used in the Tuner, 


FM broadcast signals (88.1 to 107.9 MHz) are received by 
the antenna and coupled to the tuner. The tuner selects a 
particular station signal and converts it to an intermediate 
frequency {i-f) of 10.7 MHz. 


The tuning unit differs from ordinary fm tuners in that a 
mechanical type of tuning is not used. Instead, it is tuned by 
apptying a dc voltage to the tuning unit. 


Any one of three types of inputs can tune the Tuner. The 
keyboard, preprogrammed cards, or automatic sweep, along 
with the associated circuitry, program a divider circuit, The 
divider circuit divides the tuner VCO frequency and 
compares it to a reference frequency. The result of this 
comparison is the tuning voltage, Changing the divide ratio 
of the divider circuit changes the de voltage applied to the 
tuner and a different station is tuned in. A visual display of 
the station frequency is provided by the readout circuitry. 


Left and right channel signals were produced at the radio 
station. These signals were then combined with other 
standard fm signals and transmitted, The received signals 
from the Tuner tuning circuits are amplified and converted 
back into an audio signal by the detector circuit. The 
multiplex demodulator circuits then separate and amplify 
the left and right channel audio signals. 
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INPUTS 


Each of the three inputs (keyboard, preprogrammed, and 
auto-sweep} provide electronic digital tuning of the Tuner, A 
keyboard permits manual frequency selection. 
Preprogrammed cards provide selective memory tuning. The 
automatic sweep electronicatly scans through the fm 
frequency range seeking stations of a predetermined signal 
strength. . 


The desired input selection scheme is activated when the 
appropriate front panel switch (Keyboard, Auto-Sweep, 
Preprogrammed) is pressed. These switches are mechanically 
connected in an exctusive OR configuration where only one 
input at a time can be selected. 


Logic techniques are used to represent the fm station 
frequencies. The decimal numbers 0 through 9 can be 
represented by an 8-4-2-1 binary code as follows: 


DECIMAL BINARY 


8421 


1 0001 
2 0070 
3 0011 
4 0100 
5 0101 
6 0110 
7 o111 
8 1000 


The fm broadcast band spans from 88.1 MHz to 107.9 MHz, 
These frequencies, when converted to an 8-4-2-1 binary 
code, are used to program the Tuner. Since 107.9 is the 
largest decimal number to be used, it can be expressed as 
follows: 


107.9 


ALON—™., 


Because the number under cotumn A is never larger than 1, 
the 8-4-2 in column A is not used. 


Not Used 


The above terms are combined and expressed in the 
remainder of the Circuit Description as follows: 
Dz Dg Dy Dy 


Ay Bs By By B, Cy Cy Cy C, 


Ge gumarnarr? 


All fm frequencies within the commercial fm broadcast band 
end in an odd digit; that is 1, 3, 5, 7, or 9, Several fm station 
frequencies are shown below to illustrate the odd digit. 
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Because D, is always 1 for all frequencies, it is internally INTERNALLY 
fixed, FIXED 
A; Bg Ba Be By Cg Cy Cp Cy Dg D, Dy D, 
99.9 ie) 1001 1001 100 1 
107.1 1 0000 0111 000 1 
96,3 0 1001 07110 001 1 
98.7 0 1001 1000 011 1 
103.5 1 0000 0011 010 1 
105.7 1 0000 0101 011 1 
88.5 0 1000 1000 010 1 
CARD 
PREPROGRAMMED switch 
Because both positive and negative logic are used, the terms RE CARD 
H {high} and L (iow) will be used in the following discussion ro 
to distinguish between logic Jevels. The fetter H or the word 1 
: - P . & [not useD 
“high” will be referred to when the voltage level is between e _ & |nor use 
+3.2 and +5.2 volts. The letter L or the word “low” will be eT . 
used when the voltage level is less than +0.8 volts (ground). oo n 
These H and L designations can be easily converted to 7 and o ° ¢ __ 
0 logic fevels if desired. For positive logic, let logic 1 = H and G7] 6} . € t 
ioale 0 = L. For negative logic, let logic 1 = L and logic 0 = oes . — 

: Poe ——— INPUTS 
nn id TO DATA 
ef - MULTIPLEXER 
a = 

PREPROGRAM CARD READER —— ° 
a | o ae 
The Preprogram pushbutton switch is pressed to activate the <0 ~ 
preprogram card readers. One of the three card reader <_l oo 
switches (A, B, or C)} is pressed to select the desired L___] } &=NOT USED 
, BCD 

programmed card. EQUIVALENT ee 

STATION . 
: Figure 6-1 
In its normal state, the card reader contacts remain closed. FREQUENCY 9 
The plastic preprogram card is inserted into the card reader KEYBOARD 


to open unwanted connections, Notches (cutouts) in the 
card permit wanted connections to remain closed, Figure 6-1 
illustrates how the notches in a preprogrammed card apply 
the BCD (binary coded decimal} equivalent of the station 
frequency to the data multiplexer. The D, section of.a 
preprogrammed card.is not read by the card readér even 
though it may have been removed when the card was 
prepared. This is because the D, line is always high for all 
frequencies. 


The Keyboard switch is pressed to complete the ground 
circuit to the keyboard keys. Diodes D801 through D812 
form a diode matrix that converts the keyboard decimal 
numbers to corresponding BCD (binary coded decimal) 
outputs. Normally, outputs Lg, by, L2, and Ly remain high 
(positive voltage}. When one of the ten keys is pressed, the 
appropriate L outputs are grounded (low) and remain 
grounded until the key is released. 
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Figure 6-2 


Figure 6-2 shows how keyboard key 6 produces a BCD 
output of Lg = high, Ly = low, Ly = low, and L, = high. 
(These outputs are in negative logic.) 


Diodes D813 through D816 and transistor Q801 form a 
NOR gate circuit. Because Q801 is normally biased to 
conduct, its output is low. However, when one of the four 
keyboard outputs is low, or when key O is pressed, 801 is 
turned off and produces a high (positive voltage) shift signal, 


AUTOMATIC SWEEP 


The Auto-Sweep switch places a low (ground) on the inputs 
of several NAND gates in the data multiplexer. It also 
initiates the count down signal. 


Because 107.9 MHz is the highest fm station frequency, it is 
necessary to start the sweep above this point. The logic 
signal applied to the NAND gates is the BCD equivalent of 
107. (10). 
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1 ) 7 ° 10 
Ay By By By By Cy Cy Cy C; Ds Dy Dy 
L HHHH HEEL LHL 


Although the 107. (70) is entered into the data multiplexer, 
the count down signal immediately causes a count down. 
Thus, the first number to be seen on the readout is 107.9. 


DATA MULTIPLEXER 


The data multiplexer circuitry, [C5 through 
1C8, is located on the master circuit board. It 
directs the BCD information from the three fm 
station selection inputs to the programmer 
circuit. 


The input AND gates, [C5 through IC8, are 
internally connected so the inputs assume a 
positive voltage (H) when they are open cir- 
cuited. A high output is produced onty when all 
three inputs are open circuited (H) at the same 
time. 


When .the Preprogram switch is pressed, the 
appropriate card reader contacts are connected 
to ground (L). Only when the preprogrammed 
card opens the desired card reader contacts 
dees the particular AND gate produce 2 high 
output. : 


The keyboard and auto-sweep inputs to the 
‘data multiplexer output NAND gates are both 
connected to a positive voltage (H) in the 
preprogram mode. The output from these 
NAND gates is low only when all three inputs 
are high at the same time. 


Figure 6-3 illustrates how a notch in the 
preprogrammed card applies a high to the input 
of the programmer circuit. It shows also how 
no notch in the card produces a jow input. 


When the Keyboard switch is pressed, all three 
card readers are open circuited. The AND gate 


vb 


ROM 
AUTO-SWEEP 
+5V 


° FROM Fl 
NOTCH KEYBOARD 


+5V 


INPUTS 
7 


oO 
PROGRAMMER 
CIRCUIT 


CONTACTS 
OPEN 


Figure 6-3 


outputs are now all high because all of the inputs are open 
circuited (H}. Also, because all NAND gate inputs are H, the 
inputs to the programmer circuit are L. 


As explained previously, when a decimal number key is 
pressed, the appropriate outputs are grounded (L). A low on 
the NAND gate inputs causes a high output. 


The auto-sweep mode places a low on six NAND gate inputs 
as explained previously, This low is the BCD equivalent of 
107.(10). The programmer circuit input then appears as 


follows: . 
0 7 (10) 
Bg Bg By By Cg Cy Co Dz, Dy Dy 
ELLE L HH.H H tH 
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PROGRAMMER 


PREPROGRAM MODE 


The RST (reset) line to the programmer circuit board is 
normally connected to ground (L) through R812 on the 
keyboard and the Preprogram switch, In the preprogram 
mode, however, the RST line is open circuited as shown in 
Figure 6-4. All of the OR gates of C207 are internally 
connected so the inputs assume a high (H) level when they 
are open circuited. The RST line will then let one input (pin 
10} of IC207C assume a high; this results in a high output. A 
high to one input of each NOR gate (IC206A, IC206B, 


1C206C, and 1C206D) produces a low output from each 
gate, 


A low to the load inputs of the registers; A, B, C, and D 
(I1C202, 1203, 16204, and 1C205); allows the BCD station 
information present on the twelve input lines to enter the 
registers, Since the register load lines are always low 
whenever the preprogram mode is selected, the BCD station 
information on the preprogrammed card appears at the 
twelve register outputs. 
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KEYBOARD MODE 


In the keyboard mode, a register will not accept an input 
unless its load fine is Jow. Also, since the BCD information 
from the keyboard can represent only one number at a time, 
it is necessary to direct this information to the proper 
register, A shift register (16201) Is used for this purpose. 


Initially the outputs (Q1, Q2, 03, and G4) of shift register 
10201 are low. This permits the NOR gate circuit, diodes 
D201 through D204 and transistor Q201, to place a high at 
the serial input (DS) of the shift register. A shift pulse 
applied to the shift right input (CL) shifts the high from the 
DS input to the Q1 output. As soon as one of the Q outputs 
is high, the NOR gate circuit (D201 through D204 and 
Q201) removes the high from the DS input and holds it low. 
tt will remain low until all the shift register outputs are again 
low. A second shift pulse shifts the high from the Q1 to the 
Q2 output, leaving Q1 low. A third shift pulse shifts the high 
from the Q2 to the Q3 output, leaving Q2 low. A fourth 
shift pulse shifts the high from the Q3 to the Q4 output, 
leaving Q3 low. , 


As previously explained, a positive shift signal is produced 
by the keyboard whenever one of the keyboard output fines 
is low. This positive shift signa! is coupled through capacitor 
C204 to NOR gate IC209C. NOR gates 1C209C and IC209B 
form a one-shot multivibrator circuit. This circuit, in effect, 
holds the shift pulse for a short period of time (10 
milliseconds) and blocks any switch bounce pulses that may 
have occurred. The output from !C209C is coupled through 
NOR gates {C209A and IC209D to the shift right input (eC) 
of shift register 1C201. 


Normally, the inputs (keyboard outputs Ly, Ly, and Lg) to 
NAND gate IC1B are high. This makes the output of {C1B 
(A,) low. (IC1B is located on the master circuit board.) 
Whenever keyboard: keys 2 through 9 are pressed, at least 
one of these keyboard outputs will be low. A low at any of 
the NAND gate inputs will cause a high at Ax. 


Transistor Q1 functions as an inverter. The output of Q1 
(A,) is always opposite A,. When Az, is high, A, is low, 


The first number entered on the keyboard will initiate the 
first shift signal. A shift right will occur within the shift 
register and place a high at the Q1 output. This high is 
coupled through capacitor C213 to AND gate IC208D. If 
the first number is either a 1 or O, the A, input will be high, 
A high input at both inputs of AND gate IC208D will 
produce a high output. A high input to NOR gate IC206C 
will produce a low output. Now that the register A load line 
is low, the BCD information (1 or 0) on the A; input line is 
loaded into register A. : 
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However, if the first number entered on the keyboard was 
other than a 1 or 0, the A, input is low. A low at either 
AND gate (!C208D} input will place a low on the input of 
NOR gate IC206C. This prevents register A from loading. 
But now, both output Q,; and Ag are high. Anytime these 
inputs to AND gate IC208C are high, a second shift pulse is 


“produced at the output. This second shift pulse places the 


Q, output of 1C201 high and this high is coupled through 
capacitor C212 to NOR gate IC206D. The output of 
IC206D, now low, also places the register B load fine low. 
Thus, if the first number entered is other than 1 or 0, it will 
be placed in register B, 


As the last number is entered, the Q, output of shift register 
1€201 goes high. This high is applied to one input of NOR 
gate 1C209D to prevent additional shift pulses from reaching 
the shift right (CL) input of 1C201. 


Pressing the Reset key applies a high through capacitor C802 
(on the keyboard) to the inputs of 1C207D and 1C207C. OR 
gate 1C207D places a high to the MODE CONTROL. and 
STROBE inputs of 1C201 and clears the shift register so all 
Q outputs are low. 1C207C also places a high at one input of 
each NOR gate of 1C206. The load lines to registers A, B, C, 
and D are low and allow the lows (zeros} present on all input 
lines to enter the registers. 


During the keyboard loading process, the audio signals are 
squelched. The signal at the Q, output of the shift register is 
also present at the squelch output (SQ), When Q, is low, 
which occurs during keyboard loading, the audio signal is 
squelched, After the last number has been entered, the Qy 
output is high. This high at the SQ output allows the squelch 
circuits to function normally. 


AUTOMATIC SWEEP MODE 


In the automatic sweep mode, registers A, B, C, and D are 
used to count down, These registers are first loaded with the 
BCD equivalent of 107. (10); then a pulse signal is applied to 
make them count down, When the count reaches the BCD 
equivalent of 87.9, a reset occurs, reloading the 107. (10) 
into the registers. 


Pressing the Auto-Sweep switch applies the BCD equivalent 
of 107. (10) to the input lines of register A, B, C, and D, It 
also places +5 volts (H} on the B+S line, This high is coupled 
through resistor R205 and capacitor C203 to the RST 
(reset) fine. A high to the input of OR gate 1C207C also 
places a high on the inputs to the NOR gates (A, B, C, and 
D) of IC206. All of the outputs of IC206 are momentarily 
low; this allows the registers to joad the 107. (10) 
information present on the input lines. 
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The Auto-Sweep switch also connects +5 volts to the +5V 
SW line of the generator-divider-oscillator circuit board. This 
voltage is the power for 1C408. An astable multivibrater 
circuit, IC408C and IC408B, applies a pulse to a squaring 
circuit, IC408A and IC408D. The frequency of this pulse 
generator is adjustable by contro! R51 from approximately 
.1 to 10 pulses per second. This signal is used in the 
automatic sweep mode to pulse the count down register, An 
input (sweep stop} that is used to stop the pulse generator 
“will be explained later. 


The pulse generator signal serves two functions. First, it 
pulses the clock (C) input of the first down counter (register 
D) to cause it to count down. Second, it is used to 
synchronize the load signal. 


Registers A, B, and C count down (9, 8, 7,6, 5, 4, 3, 2, 1,0, 
9, 8, etc.) one number at a time. A count down occurs each 
time the clock input goes from a tow to a high level. This 
clock pulse is formed by the output of the preceding 
register. 


Unlike the other registers, when register D counts to zero it 
internally produces a reload signal. The BCD information 
(Dg =H, Dg = L, Dy = H) present at the input is reloaded 
into the register when the pulse generator signal goes low. 
When the signal returns high, the register counts down to 4. 
The reload and first count down happens very quickly due 
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to the short duration (approximately 40 to 70 psec) of the 
pulses, Each time the register reloads, the low to high (0 to 
+5V} transition at output 04 is coupied to the clock input 
of register C; this causes it to count down one number. 


NAND gates IC210C and IC210D form an R-S type 
flip-flop. When the set input (pin 13 of [C210D) goes low, 
the flip-flop sets so the output is also flow. When the reset 
input {pin 10 1C210C) goes low, the flip-flop output resets 
so the output is high. : 


The squelch circuit which will be explained later, supplies a 
STOP signal to the set input of the flip-flop, A STOP signal 
{low}, applied to the R-S flip-flop, produces an SWP STOP 
output signal (low) which stops the pulse generator circuit. 
This, in turn, causes the automatic sweep count down to 
also stop. The flip-flop will remain in its set condition even 
if the STOP signal goes high, : 


The reset input {pin 10 of 1C210C} is connected to +5 volts 
{high} through resistors R809 and R808 on the keyboard 
circuit board. The Bypass keyboard key resets the flip-flop 
by placing the reset input to ground (low}. When the 
flip-flop resets, the output (SWP STOP) goes high, the pulse 
generator restarts, and the count down of the register 
continues. 


Geguearsxird 
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READOUT CIRCUIT BOARD 


The readout circuit consists of four numerical display tubes 
and three BCD-to-seven-segment decoder driver integrated 
circuits, Tubes V902, V903, and V904 are. similar 
seven-segment display tubes with the exception of the 
decimal point in V904. Tube V901 is a two segment tube 
that can only display the numeral, 1, The numerals of each 
tube are lighted by grounding the appropriate segments, 


Integrated circuits 1C901, 1C902, and IC903 decode the 
BCD {binary coded decimal) information from the twelve 
output lines of the programmer circuit board. The Dy input 
(pin 7) of 1C903 is always tied to a high (45V). This allows 
only the odd -numerals of V904 to light. 


Decimat point input (pin 5) of C903, which is connected to 
+5 volts (high}, holds the output (pin 4} grounded {low}. 


This ensures that the decimal point in display tube V904 is 
always lit. 


‘The segments of display tube V901 are connected to the 


decimal point outputs {pin 4) of IC901 and IC902. 
Whenever the decimal point inputs (pin 5) of C901 and 
1€902 are high, both segments of V901 are grounded and 
light the numeral 1. Since the decimal point inputs are both 
connected to input A,, the numeral 1 of tube V901 is lit 
whenever A, is high. 


When the L/T (light test) switch S57 is pressed, the L/T 
inputs (pin 3) to IC901, 1C902, and IC903 are grounded. 
This causes all outputs of each integrated circuit to go low 
and light all the display tube segments. 


Transistor Q901 is the reprogram lamp driver and is 
discussed in the description of the preload decoder circuit. 
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PRELOAD DECODER CIRCUIT BOARD 


The logic circuitry located on the preload decoder circuit Preload 
board receives the BCD (binary coded decimal) station Station Decoder 
information and converts it to another binary number, This Frequency (MHz) Output 
new binary number is used to load the programmable divider 
circuit. Logic redundancies eliminate the need for binary 95.5 187 
inputs beyond B,; this simplifies the logic circuitry. Also, 95.7 188 
because the P,4 output is always high, it is not required. 95.9 189 
96.1 190 : | 
The fotiowing chart shows each fm station frequency and 96.3 191 | 
the correspondina preload decoder output. 96.5 192 
96.7 193 . | 
Preload 96.9 194 | 
Station Decoder 97.1 195 
Frequency (MHz) Output 97.3 196 | 
97.5 197 
BB.t ev! 150 97.7 198 | 
88.3 151 97.9 199 
88.5 152 98.1 200 i 
88.7 153 98.3 201 | 
88.9 154 98.5 202 
89.1 165 98.7 203 j 
89,3 156 98.9 204 
89.5 187 99.1 205 
89.7 158 99.3 206 | 
89.9 159 99.5 207 
90.4 160 99.7 208 
90.3 161 99.9 209 
90.5 162 100.1 210 
90.7 - 163 100.3 211 
90.9 164 100.5 212 
91.1 165 100.7 — 213 | 
91:3 166 100.9 214 | 
91.5 167 101.1 215 
91.7 168 101.3 216 
91.9 169 101.5 217 
92.1 170 101.7 218 | 
92.3 171 101.9 219 
92.5 172 . 102.1 220 
92.7 173 102.3 221 : | 
92.9 174 102.5 222 
93.1 175 102.7 223 
93,3 176 , 102.9 224 
93.5 177 103.1 225 | 
93.7 178 103.3 226 
93.9 179 103.6 227 , 
94.1 180 103.7 225 | 
94.3 181 103.9 229 
94.5 182 . 104.4 230 
94.7 183 104.3 BC 
94.9 484 104.5 232 
95.1 185 104.7 233 


95.3.5 26s. 186 104.9 234 
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GegumatrHkrT4 
Preload 
Station Decoder 
Frequency (MHz) Output 
105,1 . 235 
105.3 ; 236 
106.5 237 
105.7 238 
105.9 239 
106.1 240 
106.3 241 
106.5 242 
106.7 243 
106.9 244 
107.1 245 
107.3 246 
107.5 247 
107.7 248 
107.9 249 


A reprogram circuit. will turn on the Re-program light and 
squelch the audio signal if the Tuner is programmed outside 
the fm frequency band (88.1 to 107.9 MHz), 
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Part of this circuit; IC9A, IC9B, IC9C, ICOD, and Q2; is 
located on the master circuit board. The four two-input OR 
gates form the equivalent of a single five-input OR gate. 
Transistor Q2 is an inverter and makes the entire circuit a 
five-input NOR gate. The five inputs (Bg, By, By, By, and 
Cg) are from the programmer circuit, Only when all of the 
inputs to this NOR gate are tow will the BO’ output to the 
preload decoder be high. 


The remaining portion of the reprogram circuit (IC301A, 
tC301B, IC310A, IC310B, 1C310C, 1C310D, IC303E, and 
0301) is located on the preload decoder circuit board. 
Inputs to this circuit include BO’, A,, Bg, By, Cg, and B,. 
The preload decoder output (RE PGM) is connected to the 
reprogram squeich circuit on the multiplex circuit board and 
to an input (INV IN) of the readout circuit board. When this 
signal is high, it will cause the squeich circuits to squelch the 


“ audio signal. Also, transistor Q901 on the readout circuit - 


board functions as a switch and turns on the Reprogram 
light whenever the reprogram signal is high, 


GENERATOR-DIVIDER-OSCILLATOR 
CIRCUIT BOARD 


The generator-divider-oscillator circuit board contains three 
separate circuits; a pulse generator, a programmable divider, 
and a 100 kHz oscillator. 


PULSE GENERATOR 


The pulse generator, an adjustable astable multivibrator, 
supplies a pulse to the automatic-sweep down counter. This 
circuit was explained previously in the programmer 
description on Page 200. 


PROGRAMMABLE DIVIDER 


The programmabte divider consists of three programmable 
up/down decade counters; C403, 1C404, and IC405; in 
cascade. A common load line is used to simultaneously 
reload the counters when a negative going (low) pulse is 
received from the recycle logic, BCD inputs received from 
the preload decoder are always present and will not change 
unless a different fm frequency is selected. Each counter will 
count down to zero from the loaded count and then 
function as an ordinary decade counter until the next load 
pulse. The input (DIV IN} to the programmable divider is 
the VCO (voltage controlled oscillator) scaler output from 
the tuner circuit board. (The VCO signal will be explained 
later on Page 206.) Since this VCO signal causes the counter 
to count down, it is divided, as determined by the BCD 
inputs, by the counter. 


Due to propagation delay, it is impossible to reload at the 
end of a count and not lose several pulses. Therefore, a 
recycle logic circuit is used to ‘‘anticipate” the last count. 
The recycle fogic consists of IC406A, IC406B, IC406C, 
§1C407A, 1C407B, and IC407C. This circuit senses the BCD 
output state of each counter. When B=0,C=5, and D=7, 
the output (pin 6) of NOR gate IC406B goes high. The very 
next pulse from the VCO scaler (DIV IN) causes the output 
{pin 8) of NAND gate 1C407C to go low. This negative 
transistion reloads the programmable divider to restart the 
count down sequence again. Thus, the recycle logic is 
“setup at count 57, but the actual reload occurs on the 
next VCO input pulse {count 56) . 


OSCILLATOR 


A highly accurate 100 kHz oscitlator is formed by NAND 
gates IC401A, 1C401B, and crystal Y401, NAND gates 
1C401D and IC401C, connected in an R-S flip-flop 
configuration, provide a symmetrical square wave output. 


JK flip-flops 1C402A and 1C4028 form a divide-by-four 
circuit. The 100 kHz signal, when divided, produces a 25 
kHz output signal. This 25 kHz signal is used as a reference 
signal for the phase detector (input X) on the tuner circuit 
board. 
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TUNER-PLL CIRCUIT BOARD 


FM TUNER 


—M broadcast signals (88.1 to 107.9 MHz) are received by 
the fm tuning unit and converted to an i-f frequency of 10.7 
MHz, The tuning unit contains two rf amplifier stages in a 
cascade configuration, a mixer stage, an oscillator stage, and 
a buffer stage. FM signals are coupled from an external 300 
or 75 ohm fm antenna to the primary winding of 
transformer 7551. The secondary winding is part of a tuned 
circuit which is tuned to the frequency of the desired station 
by _ voltage-variable-capacitance diode 0551. The 
characteristics of this diode are such that it has a certain 
amount of capacitance. The amount of capacitance is 
proportional to the dc voltage applied to the diode. The 
selected signal from this tuned circuit is coupled to the gate 
of transistor Q551 for amplification. From the drain of 
Q551, the signal is coupled through capacitor C561 to the 
drain of transistor Q552 for further amplification. From the 
source of Q552, the signal is coupled through capacitor 
C568 to the gate of transistor O554. 


The input signal is also tuned by two resonant circuits 
composed of voltage-variable-capacitance diode D&52 and 
coil L552, and voltage-variable-capacitance diode D553 and 
coil 554, The signal is then mixed with the focal oscillator 
signal in transistor 0554 and coupled through transformer 
T553 to the i-f circuit. 


Transistor 553 operates as a grounded base oscillator. The 
“frequency of this oscillator, which is 10.7 MHz above the 
incoming rf signal, is determined by the tuning action of coil 


T5654 and voltage-variable-capacitance diodes D554 and 
D555. A portion of the oscillator signal is coupled through 
the secondary winding to the source of transistor Q554. As 
the oscillator signal and rf signal are mixed, they produce a 


10,7 MHz i-f signal which is then coupled through the i-f 


transformer, 1553, to the i-f circuits. 


The oscitlator signal is also coupled through capacitor C582 
to the emitter of transistor Q555 for amplification and 
isolation. Transistor Q565, a grounded base amplifier, 
amplifies the oscillator signal to approximately 1,0 volt 
peak-to-peak, The frequency range of this signal is 98.8 MHz 
(88.1 + 10.7) to 118.6 MHz (107.9 + 10.7). The output 
from this circuit, the VCO {voltage controlled oscillator) 
signal, is divided by the VCO scaler circuit and applied to 
the programmable divider circuit. 


VCO FREQUENCY SCALER 


The VCO frequency scaler is a high speed divide-by-eight 
circuit made up of three divide-by-two circuits. This circuit 
divides the 98.8 to 118.6 MHz VCO frequency from the. 
tuner by eight to provide a 12.350 to 14.825 MHz square 
wave to the programmable divider circuit. 


1C501A and 1C501B are OR/NOR gates connected in series 
to form another buffer amplifier. This buffer stage is needed 
to drive [C502, a high-speed type-D flip-flop, the first 
divide-by-two circuit. The output of 1C502 drives the second 
divide-by-two circuit, IC503A, a J-K flip-flop. The output of 
IC503A drives the third divide-by-two circuit, 1C503B, also 


Geguearnxrr4 


a J-K flip-flop. The series combination of these three 


flip-flops provides a frequency scale factor of eight 
: VCO 


(VCO+2+2+2= "S)s 
The output of IC503B is coupled through capacitor C503 to 
NAND gate IC504D. NAND gates 1C504C and IC504D form 
an interface between the VCO frequency scaler and the 
programmable divider circuit previously explained. 


PHASE DETECTOR AND LOOP FILTER 


The phase detector and loop filter compares the 25 kHz 
reference signal with the divided VCO signal. When these 
signals differ in frequency or phase, a tuning voltage is 
produced and applied through the loop filter to the tuner. 
As this tuning voltage causes the tuner to change frequency, 
the VCO output and, in turn, programmable divider output 
also change accordingly until the phase detector output 
returns to zero. 


The phase and frequency detector #1 of IC5O5A compares 
the X input (programmable divider output) to the Y input 
{25 kHz reference). If the X input is lower in frequency (lags 
in phase) than the reference signal at input Y, the output at 
pin 13 goes low. When the X input js higher in frequency 
(leads in phase) than the reference signal at input Y, the 
output at pin 2 goes low. 


A charge pump, IC505B, changes the phase detector outputs 
to fixed amplitude positive (or negative) pulses, These pulses 
are applied to an integrator (R505, R506, and C505) and 
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the loop filter circuit (501, IC505C, Q502, and Q503}. 
The loop filter provides a de voltage proportional to the 
phase error between the X input and the Y input. When 
tuned to 88.1 MHz, the voltage applied to the tuner by the 
loop filter is approximately +3.5 volts de, while at 107.9 
MHz, the voltage is approximately +15 volts de. 


“UNLOCKED” DETERMINING NETWORK 


The phase and frequency detector #2 of ICSO5A also 
compares’ the X input to the Y input for a phase or 
frequency difference. An R-S type flip-flop, formed by 
NAND gates IC504A and IC504B, is followed by an 
integrator (R517, D501, and C508) and a driver transistor, 
Q504, 


When the tuner VCO is phase-locked to the reference 
oscillator, the R-S flip-flop remains in a steady state in 
which the output at pin 3 is at a positive voltage level. This 
Positive voltage causes Q504 to conduct, coupling a low 
voltage level to the squeich circuits. Also, because transistor 
Q505 is held cut off, the “UNLOCKED” indicator will not 
light. 


However, if the tuner VCO becomes unlocked from the 
reference oscillator, the R-S flip-flop produces a series of 
pulses, the first of which will turn Q504 off. This places a 
positive voltage to the squelch circuits (causing the audio to 
squelch) and to the base of Q505 and turns Q505 on. 
Whenever transistor Q505 conducts, the “UNLOCKED” 
indicator lights. 
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I-F AMPLIFIER CIRCUIT BOARD ; 


The 10.7 MHz signal is coupled from the tuner to pin 3 of i-f 
amplifier-limiter IC601. 1C601 amplifies the signal and 
provides the proper impedance matching between the tuner 
and LC filter F601, The LC filter provides selectivity for the 
i-f signals and exceptional phase linearity for optimum 
multiplex performance. 


The signal is coupled from pins 3 and 4 of filter F601 to the 
inputs of amplifier IC602. This i-f amplifier has very high 
gain, extremely good limiting qualities, and a low output 
impedance. LC filter F602 is identical to filter F601. The 
signal is coupled from pins 3 and 4 of filter F602 to the 
inputs of amplifier IC603, In addition to serving as a high 
gain amplifier, 1C603 also drives the digital detector circuit, 
1C604. 


The digital detector circuit contains a retriggerable 
monostable multivibrator (C604) and two - integrator 
circuits R609, R612, and C610; and R611, R613, and 
C640). A pulse at the input (pin 1) of C604 will cause it to 
change states for a fixed period of time. The amount of time 
is determined by the values of capacitor C636 and resistor 
R608. This provides an output pulse of a constant width and 
amplitude each time the multivibrator is triggered and rests. 
Because pin 2 (B2) is connected to pin 6 (O), the 
multivibrator will only trigger on every other output pulse 
from amplifier C603. 


{ 


An integrator at each output of IC604 produces a voltage 
directly proportional to the spaces betweén the output 
pulses of the multivibrator. The integrator thus produces an 
audio signal fram the frequency modulated-signal. Since the 
multivibrator output signals are out of phase, the integrator 
output signals are also out of phase. 


Operational amplifier |C605 amplifies the integrator output 
signal. Because these signals are out of phase and applied to 
the + and — amplifier inputs, they will be added together or 
summed before they are amplified. Any in-phase signals 
caused by noise, appearing at both the + and — inputs of 
1C605, will subtract or cancel. This provides a good signal to 
noise ratio. The composite output signal from IC6O05 is 
coupled to the multiplex demodulator circuits. 


{-F amplifier {C603 also contains a quadrature circuit that 
produces a dc voltage at pin 1 if the received i-f signal is not 
in the center of the bandpass. During the auto-sweep mode, 
this deviation circuit overrides the agc (automatic gain 
control) signal untit the received signal is at the center of the 
bandpass. Once the signal is at center frequency, and 
providing there is sufficient agc level, the sweep-stop and 
squeich circuits wilt stop the sweep and unsquelch the audio 
signal. Coil L602 is adjusted during the tests so the output 
of the amplifier is zero volts when the i-f circuit is at center 
frequency. Amplifier 1C603 and transistors Q605, Q606, 
Q607, and Q601 amplify the deviation signal and couple it 
to the squelch and sweep-stop circuits on the multiplex 
demodulator circult board. 
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Part of the 10.7 MHz i-f signal at the output of LC filter 
F601 is coupled through C606 to first age amplifier IC607. 
The output of (C607 is coupled to the input of the second 
age amplifier, IC608, Again the signal is amplified and 
coupled from the output, pin 1, of IC608 through C634 ta 
rectifier diodes D603 and D604. After being rectified, the de 
voltage is filtered by capacitor C643, resistor R634, and 
capacitor C645 and then coupled to the fm tuner to control 
the gain of transistor Q551. 


AGC {automatic gain control) voltage is proportional to the 
strength of a received signal and is applied to the gate of 
Q551 in the fm tuner. Therefore, as stronger station signals 
are received, more agc voltage is applied to the gate of Q551. 
Since increased age voltage reduces the amplification of 
Q551, overloading and distortion is prevented on strong 
signals. 


The amplified age signal from 1C608 is also coupled through 
C633 and applied to a voltage doubler circuit (peak-to-peak 
detector), D606 and D605, before it reaches transistor 
Q604. The output signal from 0604 is a representation of 
amplitude variations of the received signal. From the emitter 
of 0604, this signal is coupled through R649 and D609 to 
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the squelch and sweep-stop circuits on the mutliplex circuit 
board. Also, this signal is coupled through resistor R648 to 
the meter. The meter then provides a relative indication of 
signal strength. 


The age output from pin 8 of 1C608 is coupled through 
capacitor C631 to a voltage doubler (peak-to-peak detector) 
circuit consisting of diodes D601 and D602, These diodes 
are biased on by a divider network, R639 and R641, so the 
slightest rf signal at the input will cause a positive voltage at 
the output of emitter follower Q602. This output voltage, 
which is applied to the SCOPE VERT connector, is a 
representation of amplitude variations of the received signal. 
The scope vertical is used in conjunction with the composite 
{scope horizontal) signal as inputs to an oscilloscope 
multipath indicator. 


Another doubler circuit (peak-to-peak detector} is formed 
by diodes D607 and D608. This circuit further detects the 
amplitude variations and applies a de voltage to the meter; 
this gives an indication of multipath conditions. 
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Figure 6-5 
MULTIPLEX DEMODULATOR 


Left and right channel signals are produced by a radio 
station that is broadcasting fm stereo. The transmitting 
circuits then combine these signals to produce the L + R 
(main channel) signal signal shown in Figure 6-5A and the L 
— R (subchannel) signal shown in Figure 6-58. Note that the 
L — R signal is superimposed on a 38 kHz signal as shown in 
Figure 6-5C, This amplitude-modulated L — R. signal .is 
transmitted as the subcarrier channel. 


The L + R (main channel) signal and the L — R (subcarrier) 

signal are combined with the 19 kHz pilot signal shown in 

Figure 6-5D, and the whole complex signal modulates the 
/ transmitted rf carrier. 


A second subcarrier signal is transmitted by some stations at 
a frequency of 67 kHz. This channel, which is modulated by 
a commercial music signal, is called SCA (Subsidiary 
Communications Authorization) channel. 
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Figure 6-6 shows the different components in a commercial 
stereo fm signal, The L + R signal, which is in the audio 
spectrum (60 Hz to 15 kHz), is called the ‘‘main channel.” 
Monophonic fm tuners use only this part of the signal, and 
the remaining signal’ components are attenuated by a 


de-emphasis network. 


For simplification, the internal operation of the 
phase-lock-loop, multiplex demodulator integrated circuit 
{IC701} will not be discussed in detail. However, its 
functional relationship with associated circuitry will be 
discussed, 


. 


C701 completely demodulates the complex stereo signal, 
capacitively coupled to pin 2, into its proper left and right 
channel audio signals which appear at pins 4 and 5 
respectively. This integrated circuit has the ability to cancel 
the ultrasonic components (SCA) that would otherwise be 
present at the audio output. Previously, elaborate filters had 
to be designed to accomplish this, sacrificing high frequency 
audio separation in the Tuner. 


The voltage at pin 6 is connected through switching 
transistor O718 to one side of the stereo indicator lamp 
whenever a 19 kHz stereo pilot tone is present. The other 
side of the stereo indicator lamp is connected to the squelch 
circuit which will be explained later. 


A 19 kHz circuit within 1C701 functions as an inductorless 
filter, This is @ phase-locked-loop circuit in which an internal 
oscillator is phase locked to the incoming 19 kHz pilot tone. 
Capacitor C705 and resistors R705 and R706 determine the 
frequency of the oscillator. Resistor R706 is adjusted to fine 
tune the oscillator for optimum phase-lock performance, for 
greatest stereo separation, and for minimum audio 
distortion. The remaining components associated with 
10701 set the bandwidth and 19 kHz acquisition range. 
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The tight and left channel amplifiers (701, 703 and 
Q702, Q704} are direct coupled and apply the detected 
audio signals through R721 and R722 to LC filters L704 
and L705. These filters remove all Unwanted signals above 
15 kHz that may still be present on the audio signals. The 
outputs of filters L704 and L705 are coupled through diode 
switches D701 and D702 and capacitors C712 and C711 to 
emitter followers Q708 and Q707. 


Diodes D701 and D702 are part of the audio squelch circuit 
and are either saturated or cut off, depending on the state of 
the squelch driver Q711. Diode D703 is also part of the 
squelch matrix, but is always at a state opposite that of 
diodes 0701 and D702. The emitter follower output 
provides a low impedance output to an external amplifier. 


NOISE CIRCUIT 


Transistors Q712, Q713, and Q714 form a noise amplifier 
circuit. This circuit applies a signal to the squelch circuits 
that causes the audio to squelch (turn off} whenever noise is 
present. Resistor R704 and the Noise Squelch control, R54, 
provide a variable divider input to the amplifier, Coil L706 
and capacitor C721 form a circuit that is tuned to 
approximately 100 kHz. When noise is present, it will have a 
100 kHz component that can be used as an indication of 
signal quality. 


Transistors Q712 and Q713 amplify the 100 kHz noise 
signal before it is rectified by diodes D711 and D712. 
Resistor R746 and capacitor C726 form a delay circuit that 
simply prevents random noise pulses from triggering .the 
squelch circuits, Q714 further amplifies the de signal and 
applies it through D713 and D714 to NAND gate 1C702A. 


SQUELCH CIRCUIT 


The function of the squelch control circuit is to accept 
inputs from various sources within the Tuner and determine 
from these inputs the state of the audio squelch control 
voltage (audio on or audio off), These various inputs are 
themselves determined by the operational state of the entire 
Tuner. In the automatic sweep mode, the squelch control 
sircuit also delivers a “stop” signal to the auto-sweep circuit. 
Figure 6-7 shows the overall squelch circuit. 


The main logic element of the squelch circuit is the 4-input 
NAND gate, [C702A. The output (pin 6) of this gate will 
‘emain high until ali the inputs are simultaneously high. 
Nhen this occurs, the output switches to a low. Should any 
or all of the inputs become low, the output will immediately 
yxecome high. The output of 1C702A is coupled through 
jelay network D715, R756, and C723 to emitter follower 
ransistor Q715, 
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Transistor Q715 drives three circuits; the sweep-stop circuit, 
the stereo light control circuit, and the audio squelch circuit, 


In the auto-sweep mode, the signal at the emitter of Q715 is 
coupled to the sweep-stop flip-flop (IC210C and IC210D) 
on the programmer circuit board. When all of the inputs to 
NAND gate IC702A are high, the output is low, This turns 
off transistor Q715 and couples a low to the sweep-stop 
circuit causing the sweep to stop. 


Figure 6-8 shows that transistor Q6, which is normally 
biased to conduct, places one side of the Stereo lamp at +15 
volts, Whenever a stereo signal is present, pin 6 of the 
multiplex decoder {C701 goes low. A low turns an Q718 
and the Stereo lamp. 


When Q715 is turned on by a positive squelch signal from 
NAND gate IC702A, a positive signal is also coupled through 
R758 to transistor Q4, As 04 conducts, Q5 is turned off 
removing the +15 valts from the Stereo lamp. This holds the 
Stereo lamp off whenever a squelch signal is present. 


Transistors Q709 and Q711 drive the squelch diode matrix 
diodes D701, D702, and D703. Besides the squelch inputs 
from Q715, an input fram the unlock determining circuitry 
on the tuner-PLL circuit board and an input from the 
reprogram circuitry, are also present. Transistor Q709 is 
turned on when a positive squelch signal is applied to the 
base. When Q709 conducts, the cathodes of diode D703 are 
placed at ground and transistor Q711 is turned off, 
Transistor Q711, which is normally biased to conduct, 
removes the ground from the cathodes of diodes D701 and 
D702. This causes the audio signals to squelch. 


The SQUELCH DEFEAT switch $58 places the base of 
Q709 to ground through resistors R759 and R761. This 
prevents any of the squelch inputs, with the exception of 
the reprogram squelch input, from turning off the audio 
signals. Anytime an incorrect frequency is selected, the 
reprogram squelcti input will override the squelch defeat 
switch and cause the audio to squelch. 


The sterea onty switch, S59, normally places the input to 
NAND gate !C7028 at ground, When the stereo only mode 
is selected, this input is connected through diode D717 to 
pin 6 of the multiplex decoder, 1C701. Resistor R748 now 
places +5 volts at the input of NAND gate 1C702B and 
produces a low at the output. if a stereo signal is received, 
pin 6 of 1C701 goes low and places a low at the input of 
IC702B and a high at the output. As explained previously, a 


-high at the output of NAND gate IC702A produces an 


unsquelch and sweep-stop signal. Thus, the stereo switch 
allows only stereo signals to be heard and causes the 
auto-sweep to stop only when a stereo signal is received, 
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Transistor 101 is a series pass transistor driven by the 
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Transistor Q104 is a series pass transistor driven’ by the 403. pj08 nectitiek 
current through Q105 and 0106. Q105 and Q106, which are 14, 6000 
connected in a Darlington configuration, are driven by 
regulator transistor 0107. The voltage across R112 is the 
reference voltage for the regulator transistor Q107. 
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Diodes D51 and D52 (on the chassis) form a full-wave vase 
rectifier that provides between 8 and 10 volts to the 
regulator. The operation of this regulator is the same as the 


+15 volt regulator. 
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Transistor Q113 is the active part of a turn-on reset circuit. 
This circuit is used to reset the programmer circuit when 
power is first applied, When power is first turned on, Q113 
conducts and couples a positive pulse to the output. As 
capacitor C106 charges, the positive output pulse deminishes 
to zero volts until ac power is turned off and turned on 


again. 
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NOTES: 
Component numbers are in the following groups: 


1-49 
50-100 
500-599 
700-789 
800-899 


Parts mounted on the master circuit board. 
Parts mounted on the chassis. 

Parts mounted on the IF circuit board. 

Parts mounted on the multiplex circuit board. 
Parts mounted on the keyboard circuit board, 
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CIRCUIT BOARD X-RAY VIEWS 


NOTE: To determine the value (22 kQ, .05 uF, etc.) of any 
of these parts, proceed in one of the following ways. 


he For transistors, diodes, and integrated circults, 
refer to the “Semiconductor Chart.” 


2. Refer to the place where the part is installed in 
the Step-by-Step instructions. 


3. Note the identification number of the part 
(R-number, C-number, etc.). Then locate the 
same identification number next to the part on 
the Schematic. The value, or “description,” of 
most parts will be near this number. 


Some circuit boards have foll patterns on both sides. The 
foil pattern on the component side, when two sides are 
shown, is in RED. 
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GENERATOR-DIVIDER-OSCILLATOR CIRCUIT BOARD 
(Viewed from foil side) 
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TUNER/PHASE-LOCK-LOOP CIRCUIT BOARD 
(Viewed from foil side) 


1-F CIRCUIT BOARD 
(Viewed from foil side} 
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READOUT CIRCUIT BOARD 
(Viewed from foil side) 


KEYBOARD CIRCUIT BOARD 
(Viewed from component side) 
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CUSTOMER SERVICE 


REPLACEMENT PARTS 


{f you need a replacement part, please fill in the Parts Order 
Form that is furnished and mail it to the Heath Company. 
Or, if you write a letter, include the: 


@ Part number and description as shown in the Parts 
List, . 

®@ Model number and Series number from the blue and 
white label. 

@ Date of purchase. 

® Nature of the defect. 


Pjease do not return parts to the factory unless they are 
requested. Parts that are damaged through carelessness or 
misuse by the kit builder will not be replaced without cost, 
and will not be considered in warranty. 


Parts are also available at the Heathkit Electronic Centers 
listed in your catalog. Be sure to provide the Heath part 
number. Bring in the original part when you request a 
warranty replacement from a Heathkit Electronic Center. 


NOTE: Replacement parts are maintained specifically to 
repair Heathkit products. Parts sales for other reasons will be 
declined. 


TECHNICAL CONSULTATION 


Need help with your kit?.... Self-Service?.... 
Construction?.... Operation?.... Call or write for 
assistance. You'll find our Technical ‘Consultants eager to 
help with just about any technical problem except 
“customizing” for unique applications. 


The effectiveness of our consultation service depends on the 
information you furnish. Be sure to tell us: 


@ The Model number and Series number from the blue 
and white label. 

@ The date of purchase. 

@ An exact description of the difficulty. 

@ Everything you have done in attempting to correct the 
problem. 


Also include switch positions, connections to other units, 
operating procedures, voltage readings, and any other 
information you think might be helpful. 


Please do not send parts for testing, unless this is specifically 
requested by our Consultants. 


Hints: Telephone traffic is lightest at midweek. . .please be 
sure your Manual and notes are on hand when you call. 


Heathkit Electronic Center facilities are also available for 
telephone or “walk-in” personal assistance. 


REPAIR SERVICE 


Service facilities are available, if they are needed, to repair 
your completed kit. (Kits that have been modified, soldered 
with paste flux or acid core solder, cannot be accepted for 
repair.) 


If it is convenient, personally deliver your kit to a Heathkit 
Electronic Center. For warranty parts replacement, supply a 
copy of the invoice or sales slip. 

tf you prefer to ship your kit to the factory, attach a letter 
containing the following information directly to the unit: 


© Your name and address. 

© Date of purchase. 

© Copies of all correspondence relevant to the service of 
the kit. : 

® A brief description of the difficulty. 

®@ Authorization to return your kit C.O.D. for the service 
and shipping charges. (This will reduce the possibility 
of delay.) : 


Check the equipment to see that all screws and parts are 
secured. (Do not include any wooden cabinets or color 
television picture tubes, as these are easily damaged in 
shipment.) Place the equipment in a strong carton with at 
least THREE INCHES of resifient packing material 
{shredded paper, excelsior, etc.} on all sides. Use additional 
packing material where there are protrusions (control sticks, 
large knobs, etc.). lf the unit weighs over 15 Ibs., place this 
carton in another one with 3/4 of packing material 
between the two. 


Seal the carton with reinforced gummed tape, tie it with a 
strong cord, and mark it ‘Fragile’ on at least two sides. 
Remember, the carrier will not accept liability for shipping 
damage if the unit is insufficiently packed. Ship by prepaid 
express, United Parcel Service, or insured Parcel Post to: 


Heath Company 
Service Department 
Benton Harbor, Michigan 49022 


HEATH GOMPANY . BENTON HARBOR, MICHIGAN 
THE WORLD'S FINEST ELECTRONIC EQUIPMENT IN KIT FORM 


UTHO IN U.S.A. 


